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1. 1. Hean aadopaTopHoii padorbl Ne 5 mo pucuumaunne OII(OcHoBbl nporpamvupoBanus) - CYII

Hensto nannoit JIP no nucuumnnune Ol siBnsercs nosyyeHue HaBBIKOB UCIOJIB30BaHUS (PYHKIIHI
U mpolenyp B nporpammax. OHM M3y4aroT CTPYKTYpy (YHKLUH, CIIOCOOBI HX ONMHUCAaHMSA, Iepeauu na-
pameTpoB u BeI30Ba yHKIWA. Tak kKak QyHKIUS ABISETCS OJHUM H3 TTIABHBIX SJIEMEHTOB MIPOLETYPHOTO
POrpaMMUPOBAHUS, CTYJICHThI yUaTCsl BBIICIATh (PYHKLIUHU B IPOTpaMMe U IPOEKTHUPOBATH O0Jiee CI0XK-
HBIE MIPOrpaMMbI Ha OCHOBE (PYHKIIMOHAIBHOW NeKOMMO3uIi. OHU TPOBEPSIIOT paboOTy OTIaKEHHBIX
IIPUMEPOB U JI€JaI0T KOHTPOJIbHBIE 3a1aHusl. OHHU BBINIOJIHAIOT OTJIA/IKy IIPOTpaMMBbl 10 CBOEMY BapHaHTy
U N0JTy4atoT UCIIOJHUMYIO IPOrpaMMy, TOTOBYIO K BBIIIOJIHEHUIO, 0(QOpMIISIOT oTueT 1o JIP u 3amuimator
€ro.

2. 2. Ilopsa10K BBINOJHEHUS Ja00PaATOPHOM PA0OThI

[T03HaKOMUTBCS C METOAMYECKMMU YKAa3aHUSIMUA U OCHOBHBIMH NOHATHUSMU JTaHHOU JIP
[TpopaboTaTh MOPSIOK BHIMOTHEHUS PAOOTHI.

Co3natb KOHCOJIBHBIC MPOEKTHI AJI MPOBEPKU MTPUMEPOB U BBINOTHEHUS 3a1anus JIP.
[IpoBepuTh B JaHHOM MPOEKTE NIPUMEPHI U3 METOAMUYECKUX YKAa3aHUM, BBIIIOJIHUB UX B OTJIa-
YUKE B [TIOIIArOBOM PEXKHUME.

Hanucate nporpammy 3amanus JIP o BapuaHTy, BBIZAHHOMY IIPENOAABATENIEM U OTIAIUTH €€.
[IponemoHcTpUpPOBaTH pabOTY MPOTrpaMMBbI MPENOAABATEIIO B PEKUME OTJIaTUUKA T10 I1araM u
MU3MEHSIEMBIMU IIEPEMEHHBIMH.

[ToaroroButk otyer no JIP no npeacraBieHHOMY 111a0JIOHY.

3ammtuts JIP ¢ mpegocraBieHneM oT4eTa U OTBETaMH Ha KOHTPOJIbHBIE BOIIPOCHI.

9. st mpOIBMHYTHIX CTYACHTOB BBITIOJTHHUTD 3aIaHUS JJIS JOTIOJTHATEIBHBIX (HE00s3aTeIIbHBIX )
TpeOOBaHUH U TaKXKe 0TOOPa3UTh UX B oryeTe 1o JIP.

oo oo

o~

3. 3. OcHOBHBIE NOHATHSHA

B Teopernueckoil yacTu onucaHus 1a00paTopHO pabOThl BBOASTCS OCHOBHbBIE NOHSATHUS U pac-
CMaTpPUBAIOTCSI MPUHIIMIIBI /17151 pabOThI CO CTPOKaMU Ha s3bIKe nporpammupoBanust CH.

3.1. 3.1 ®yHKUHUM — 0OCHOBA MPOLETYPHOT0 MPOrPaAMMHPOBAHUS.

Bo3moxHO, TepMuH (QYHKIIMS BBEACHHBIHN B s3bIK MporpamMmMmupoBanust CH Heckonbko coObeT ¢
TOJIKY CTYJICHTOB, KOTOPBIE YCHJICHHO M3ydYaJld M W3y4YaloT MaTeMaTHKy. B mporpammupoBaHuu 1MOx
(yHKIMEN TOHUMaeTCsl OTAENBHO 3alMCaHHbIN (PparMeHT TeKCTa MPOrpaMMbl, KOTOPBIH MOXHO BBI3bI-
BaTh MHOTOKPATHO, 3aj1aBast pa3Hble mapameTpbl. Kpome Toro, st Kaxxaoi (GyHKINH, B 3aBUCUMOCTH OT
€e Ha3HAYEeHHS Mbl MOXKEM NPHUCBOUTH €l MMs (MU Ha3BaHUE), COOTBETCTBYIOIIEE €€ Ha3HAUYCHHUIO.
Hanpuwmep: PrintArray (meuats maccuBa) min SOrtArray (copTupoBKa MacCHBA), 4TO BO-TICPBBIX JIETde
3allOMHMHAETCS, @ BO-BTOPBIX, JICJIAeT MporpaMMy OoJiee HarjsqHOM u yntaemMoii (00o3pumoii). I[Tocnen-
HUN aCTeKT OTHOCHUTCS K MOHATUSM a0CTPaKIUU AeUCTBUH ((HYyHKIIMHA UITH TTPOLIETYP). DTO TO3BOJISIET, B
CBOIO OYepe]ib, a0CTparupoBaThCs (OTBIEKATHCS — HE YUUTHIBATh) OT JIeTajlell BHYTPEHHET0 YCTpoiicTBa
byHKIHN.

AOcTpakius GyHKIHA WU TPOIIETyp SBISETCS OCHOBOM KOHIIEIIIUU POTPAaMMHUPOBAHUS, KOTO-
pasi Ha3bIBAaETCS TAK)KE KOHLEMNIMEN IpoLielypHO — OpueHTHpoBaHHOTO nporpammupoBanus (I10I1). Uc-
TOPUYECKHU CIOXUIIOCH Tak, uTo [TOII Obuta panee pazpaboTaHa U B HEKOTOPOH CTENEHU MOBTOpsUIA pa-
00Ty BBIYMCIUTENS — KOMITBIOTEPA, OCHOBaHHOTO Ha Monenu Mamuasl Teiopuara. OTMETHM TaKkke, 9TO
koHunenmuio [1OI1 nHoraa HA3BIBAIOT CTPYKTYPHBIM MOAXO0I0M K MIPOrPaMMUPOBAHUIO, UTO, IO CYTH, HE
coBceM BepHO. B manHOM mabopaTtopHON paboTe MBI pACCMOTPHM BOIIPOCHI, CBSA3aHHBIC C: OMIMCAaHUEM U
UCIOJIb30BaHUEM (DYHKIIMIA, Mepefayeii B HUX MapamMeTpoB, BI30BOM (YHKIIMI M MHOTHE JIPYTrHe ac-
MIEKTHI, HETIOCPEICTBEHHO CBSI3aHHBIE C UCTIONB30BaHUEM (DYHKITHIA.
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B xoHIenmmu nporerypHo OpUueHTUPOBAHHOTO TIPOTPAMMHUPOBAHUS INIABHON KOHCTPYKIHEH (MO-
JyJieM, CTPOMUTEIILHBIM OJIOKOM) sIBIIsieTCsl mpotieaypa/byHkims. Pa3pabaTeiBalOTCSI U U3y4arOTCs CIIO-
coOBI TTOCTPOECHUS TIPOIIEYP, pa3feicHue (ICKOMIO3UINS) CIOKHOM 3aa4i Ha TPOIEAYPHI, CTIOCOOBI
CBSI3M MPOLIEAYp U Tepefadyd mapaMeTpoB MEKIY HUMH, COBMECTHOTO (D)YHKIIMOHHPOBAHUS MPOLEYP,
OTJIaJIKU IPOTPAaMMHBIX CUCTEM M MHOTO€ Apyroe. Hekotopsie anemenTsl koHuenimu [T1OI1 Mbr paccmoT-
puM B otoi1 JIP.

3.2. 3.2 llonsitue GpyHKIMHU

DyHKIUA — ITO crenranbHO 0(OPMIIEHHBIN (parMEeHT NPOrpaMMbl, KOTOPBIA MOXHO BBI3BIBATh
10 YHUKaJIbHOMY UMEHM U HACTPauBaTh Ha pa3HblE 3HAUECHUS [1apaMeETPOB.

IIporpaMma Ha s13bIKE€ IPOTPAMMUPOBAHUS MOXKET OBITh MPEACTABIIEHA YIOPSAI0YEHHON COBOKYTI-
HOCTBIO TIOCJIE/IOBATEIILHO PACIIONIOKEHHBIX orepatopoB (Si):
< Si, S2, Ss, Ss..., Si, Si+1, Si+2 ... Sk-2,Sk-1, Sk>
B npenpinymmx mabopaTopHbIX paboTax MBI pacCCMOTPENTU BOMPOCHI IIMKIMYECKON U pa3BETBIs-
IOLLEICS OpraHu3alliy BBIMOJIHEHNUS HporpaMMsl. J[Jis 3TOro MCMoib3yroTCs ClieHualbHbIE ONEPATOPhI
1uKJa U BeTBieHus. OJIHaKO UX MPUMEHEHHE He AaeT XOpOoIlIel 1 HarsJHOW BO3MOKHOCTH PELIUTh IIPO-
0J1ieMy MOBTOPSIOIIMXCS MOCIIEI0BATEILHOCTENW OMEpaTOpOB, PACHOIOKEHHBIX B Pa3HBIX YaCTsIX MOCie-
JI0BATE€ILHOCTHU ONEPaTOpPOB B mporpamme. Huxe 3T MOBTOPHI MOMEYEHBI KPACHBIM:
< Si1, S, Ss, S4..y Si, Si+1, Si+2 eve Sk-2 ,Sk-1, Sk>
OTH TPYIIIIEI OTIEPATOPOB MOTYT OBITH U OOJIBIIUMU, U, KPOME TOTO, BBHITIOIHATHCS B Pa3HBIX YCIIO-
BUSX C Pa3HbIMH IEPEMEHHBIMU M MCXOJIHBIMHM JaHHBIMU. BO3HUKaeT ecTecTBEHHOE KelaHue (KCTaTH,
KaK B MaTeMaTHKe HOBOE 0003HAUEHHUE) IaTh UM OTIEIBbHOE UM, OMHOKPATHO Pa3MECTUTh UX B OT/IENb-
HoM Mmecte ( S¢ = Si+1, Si+2 ) ¥ 0OpamaThCs K HUM MPH HEOOXOAMMOCTH. ECii UMETh CIieHaabHbIN OIe-
paTop BBI30Ba, C BOSMOYKHOCTBIO Ilepeiaun napameTpoB (Sep1- BBI30B GyHKIUH 1 - S¢1), TO TOrIA HAILY
MporpaMMy MOKHO TIPEICTaBUTh TaK:
< Si1, Se¢l, S4eeey Si, Sl ... Se1, Sk, ... > <Sp1... >
Pa3mep nporpamMmsl pyu 3TOM 3HAYUTEIBHO COKPAILAETCS, OHA CTAHOBUTHCA 0OJI€€ HAIJIHOM,
HO caMo€ IIaBHOE OTJIAXKHUBATh Telepb HEOOXOAUMO HE BCE IPYIMIbI OMepaTopoB (Si+1, Si+2) , @ TOIBKO
oy rpynmy (S¢1), KOTOpast Ha3pIBaeTcs PyHKIMedl (Mm nporueaypoit). B pa3HBIX sS3bIKax CyIIECTBYIOT
U JIpyTHe Ha3BaHUS: MPOILIEAYPhI, TOIpOrpaMMel, Subroutine, merons! u T.1. Ha3BaHus CyTH HEe MEHSIET.

Pazbuenne nmporpamMm Ha (GYHKIMH TP TPOTPAMMHUPOBAHHH JA€T CISAYIONINE TPEUMYIIIECTBA,
KOTOpPBIE, OTMETHM, OSIBUJIMICh HA CTAJAMSAX SBOJIFOLIMOHHOTO Pa3BUTHS S3BIKOB IIPOTPAMMHPOBAHUS |

e DyHKIMIO MOKHO BBI3BIBATh U3 PA3HBIX MECT IMPOTPAMMBI, YTO TO3BOJIAET U30EkKATh IMO-
BTOPHOT'O TIPOTPAMMHUPOBAHHSL.

e OnHy ¥ Ty e (DYHKIIMIO MOKHO HCIIOJIH30BAaTh B Pa3HBIX IporpaMmmax (OUOINOTEKH).

e llcnonp3oBaHue (PyHKIUI NOBBILIAIOT YPOBEHb CTPYKTYPUPOBAHHOCTH MPOTPaMMBbI U 00-
JIEr4aroT €€ IPOEKTUPOBAHMUE.

e lcnonb3oBaHue QPyHKIUI 00JIeryaeT YTCHUE U MOHUMAaHHUE TIPOTPAMMBI, YCKOPSET TIOUCK
U MCTIpaBJIEHUE OINOOK.

CrnencTBueM MpoOLEAYPHOTO TOAXOJIA SBISIETCS MPEINUCAHNE Ha BBIMOJHEHHUS OJHON TTIaBHON
nporpaMMbl — QYHKIIMH ¢ Ha3BaHKEM Main. 3Ta pyHKLMA ABNAETCA [NaBHOM U BCeraa onpeaenseT “To4Ky
BXoZa” B MPOrpammy — nepsblil BbiNoAHAEMbIN onepaTop (S1). PyHKUMA main ABnAeTca ocoboll, oHa
TaK¥Ke MMeeT TvN, 1 GopManbHblie NapaMeTpbl, HO 06 3STOM peyb NONAET HUXKE.

3.3. 3.3 IlousiTHs, CBAI3aHHbIE ¢ (PYHKIUSIMH B IPOrPaMMHPOBAHHUH

C GyHKIHAMU B SI3bIKAX MPOTPAMMHUPOBAHUS CBSI3aHBI CIICAYIOIINE BAXKHBIC TTOHSATHS:
e Ornpenenenre GyHKIUN WK ONMUCaHKE PYHKIIUN (CHHOHUMBI)
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e [Ipororun ¢pyHKIUU

Tumn Bo3Bpara GyHKIUU
dopmasbHble napaMeTpsl QyHKIHH
Br130B dyHKIIMN
dakTuyeckue napameTpbl QyHKIHH
Teno gpyHkumu

OTH NOHATHUS MbI HOJPOOHO PACCMOTPUM HMXKE, a 3[I€Ch HAUHEM C MPOCTEeHIIero paboTaromero
npuMepa ¢ Gpyuknueit. [Tycts B oTaeI5HOM MOIyIIE TIpoekTa (Second.Cpp, B MpoeKTe eCTh eIle OUH HC-
XOIHBIH Moayb - first.cpp), naHo onucaHue QYHKIUK CYMMUPOBAHHS JABYX MEPEMEHHBIX - SUMMA:

// OnucaHue-onpeaeneHne dyHKUMM
int Summa (int a, int b) // dopmManbHble napameTpbl PyHKUMKM a 1 b

{
// Teno gyHKuMKM — BCero oamH onepaTop return
return (a + b); // Bo3BpaLlaeMoe 3HaveHne yHKUMM T1na int

2

Omneparop return B pyHKIMH 3a7aeT Bo3BpaiiaemMoe GpyHkuei 3HaueHre. B riiaBaoi mporpamme
main BeImosiHeHO (B McxoaHOM Moxayie - first.cpp) obparenne (BbI30B) K 3TON (YHKIIUH HETTOCPE/I-
CTBEHHO B KauecTBe mapamerpa pyHkiuu Printf npu neuaru pesynbrara:

#include <stdio.h>

#include <process.h>

// MpoToTun GyHKUNK

int Summa (int a, int b);

// ThaBHasa dyHKUMS main

int main()

{

// Pyccndumkaumst npoekTa

system (" chcp 1251 > nul");

//BbiI30B QYHKUMM NPU MHULMANMBALUN :

int k = Summa(1 , 1); // k=2

// Bbi30B byHKUMM B NnapameTpax printf

printf ( "Cymma = %d \n" , Summa(12,13)); // dakTnyeckne napaMeTpbl KOHCTaHTbI

/1
system(" PAUSE");

//

¥

Pesynbrat paboThl TaKOM MPOTPAMMBI:
Cymma = 25
nAa npoAonkeHuA HaxmuTe NWbyHw Knasuwy .

3.4. 3.4 Onucanus u onpeaeaeHus: pyHKUUI

Tepmunb! onucanue GyHKUUHU U ONpesieleHne PYHKIUH SIBISIOTCS CHHOHUMaMu. Mbl OyaeM uc-
I10JIb30BAaTh 063 9TUX TCPMHHA. Omnucanue q)YHKIII/II/I Aac€TCA OAHOKPATHO B Ka)KHOﬁ mporpamMme 1 10JI2KHO
OBITH JOCTYIHO (YK€ M3BECTHO — PACIHOJI0KEHO BBIIIE [0 TEKCTY) MPHU MEPBOM BBI30BE ATOH (QYHKIIMH.
[Ipu onucanuu QpyHKINN 3aJAIOTCA:

e Haspanue GOyHKIIMHU, YHUKAJIHLHOE UMS B IIPEIENIax BCEil MPOrpaMMal.
e Tun Bo3Bparta GyHKIIHH.

e (Cnucok ¢hopMaibHbIX apaMeTPOB (PYHKIIHH

e Teno QyHKIIMU — COCTAaBHOM OTepaTop

Haspanue GQyHKIIMHM 3TO YHUKAJIbHOE UM B pOrpamMme, KOTOPOe OJHO3HAYHO OIpeaeNseT Aei-
CTBUS, BBIIIOJIHAEMbIEC TaHHOW QyHKIMel. MoryT OpITh XOpolue U mioxue Ha3Banusa. Hanpumep, xopo-
1IME Ha3BaHUS:

PrintArray, FindKey, PoiskMaximum wu ap.

[Tnoxue Ha3BaHUA (YHKIMMI:

A13, Funl, Proc2 u T.1.
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CranmapToM XOpOIIETro Ha3BaHUSA SIBIISIOTCS MpaBWiIa TaK Ha3piBaeMou “‘BeHrepckoit HoTarmm”,
OCHOBHOM CMBICJT KOTOPBIX SIBJISIETCS 3alMCh HA3BaHUS TAaKMM 00pa3oM, YTO PACKPBIBAETCSI CMBICI Tepe-
MeHHOHN win (QyHKImH. bosree moapodHo 00 3TuX mpaBuiax cMotrpure B muteparype [10]. DopmanbHoe
onucanue GyHKIUH BBITIISAIUT TaK:
<OnucaHue PpyHKuun> :=[<Cneundukauyma Tuna so3spara ¢pyHkuumn>] <HassaHue pyHKumumn> ([<Cnu-

coK PopmanbHbix NnapameTpos>]) {<Teno pyHKyuun>};

Crnenudukanus Tuna Bo3Bpara (pyHKIUH — 3TO JIF0OOOH JOMyCTUMBIN THUT B IPOrpaMMe: CTaHAapT-
ubii (int, float u T.1. ), cuctemHuBIi (cucTeMHBIE CTPYKTYpHI U typedef mepeMenHbIe) ¥ MTOJIB30BATEIBCKHIA
(monp3oBatenbekue cTpykTypsl B CU 1 kitacesl B C++). JlomycKaroTCs TUIIBI ¢ YKA3aTENISIMUA U CChUTKAMH.
B oTaenbHBIX ciiydasx MOKHO OTKa3aThCs OT 3a/IaHUs TUIIA BO3BpaTa, TOTJa UCIOJIb3yeTcs crnenuduka-
Top — Void. B 3TOM cityuae GyHKIMIO HEb3sl UCIIOJIb30BaTh B BhIpaXeHUsX. Ecnu crienudukarop Bo3-
Bpara OTCYyTCTBYET, TO MMOJpa3syMeBaeTCs BO3Bpar Tuma int.

Teno dyHKIMK — 3TO TFOOOH COCTABHOM OIEpaToOp, 3aKIFOUSCHHBIN B (PUTypHBIC CKOOKH. 3aBepilie-
HUE BBINOJIHEHUS (PYHKIIMU TPOU3BOJUTHCS IBYMS CIIOCOOAMMU:

e [Ipu nocTKeHUH nociieHel B Tese GyHKIMU 3aKpbiBatoliel GurypHoit ckooku (“}7).

[Ipu BBINOJIHEHHH B MPOrpaMMe CIIEMAIBHOIO onieparopa return.

Omneparop return moxeTt ObITh 3a/1aH B ABYX BUAAX:

return; // Korga tmvn Bo3Bpara viod

WK

return < BbipakeHue, TUN KOTOPOro COBMaAaeT C TMNOM Bo3BpaTa GYHKLMU>;

Crucok GopManbHBIX MapaMeTpoB (PyHKIIMH — 3TO MEpeYeHb ONUCAHUHN MIEPEMEHHBIX CO CIIEIH-
aJIbHBIMU UMEHAMH, KOTOPbIE HCIIOJIb3YIOTCS TOJIBKO B 3TOM QyHKIMH. Pasznenurenem Mexy onucaHu-
SIMU SIBJIIETCS 3amsTas. FiMeHna popMaabHBIX apaMEeTPOB JOKHBI OBITh YHUKAIBHBIMU B TeJie (DyHKIHH
U Xopo1o noo0pansl 1o cMeiciy. [Ipocreiimuii mpuMep onrcanus (ONpeaeIeHus - CHHOHUM) QYHKIUH:
// OnucaHue ¢yHKUMM CYMMUPOBAHUA
int Summa (int a , int b)

{ return (a2 + b);};

U BbI30Ba QYHKIMH TPU MHULIAATH3AIUHN U TTCYATH:

int k = Summa(1 , 1);

// Bbi30B QyHKUMM KaK PakTMHecKoro napameTpa MNpu neyvyaTtwu
printf("Pe3ynbTaTt M3 ¢yHKuMmM = %d!\n" , Summa(5 , 5) );

Yucno ¢GopManmbHBIX MapaMETPOB HE OTPAaHMYMBACTCS, HO HE JIOJDKHO OBITH OONBIINM, IS
HaIJISITHOCTH.

[Tpumep onmcanust pyHKIMH ¢ HOPMATEHBIMU TTAPAMETPAMHU:
int MaxMas ( int * iMas , int Razm, int * Max)

{
int TempMax;
TempMax = iMas[0];
for (inti=1;i < Razm; i++)
if ( TempMax <= iMas[i])
TempMax = iMas[i];
*Max = TempMax;
return *Max;
b

[TapameTpsl MOTYT OBITH Pa3HBIX THIIOB
// ®opManbHble MapameTpbl pa3HbIX TUMOB
#include <stdlib.h>

void Func (int a, float b, int *r, const char * pStr)
{ *r = (int)(a + (int)b + atoi(pStr)); }; // Teno ¢yHkuum
BrI30B 1 neyars:
/// NapameTpel
float £ = 1.0f;
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int Rez =0 , a = 1;

Func (a, f, &Rez, "1");

printf("PesynbTtaTt U3 dyHkuum Func = %d!\n" , Rez );

[Tonyuum:
Pe3synbTaT 13 ¢yHKuumn Func = 3!

OyHKIMS TOUCKAa MAKCUMAIBHOTO 3HAYCHHS B MacCHBE, 3a/laHHOM yka3zareiem (iIMas), pazmep-
Hocteio (Razm) , tum Bo3Bparta int, Bo3BpalaeMoe MaKCUMaIbHOE 3HaUYeHHe yKa3aTelsb (Max).

3.5. 3.5 IIporoTuns! ¢pyHKuMii

Ecnu ¢yHKIus gomkHa ObITH BBI3BAHA B MPOTpaMMe OJHOTO MOy (HapuMep, CM. BBIIIE
first.cpp), a ee onucaHue AaHO a APYroM UCXOIHOM MoyJe (cM. Second.cpp), HEOOX0IUMO 3a1aTh HPO-
TOTHM (PYHKIIMU — KpaTKOE OMKCaHUE 3aroioBka pyHkimu 0e3 ee Tena. J{axe npu onucaHnu QyHKIUU B
OJIHOM HCXOJTHOM MOJIyJIe TpeOyeTCsl MPOTOTHII, €CIIH BBI30B (DYHKIIMH TUTAHUPYETCS 10 €€ OTTUCaHUs
(OHO MOeET pacrnoJyiaraTbCs HUXKE B UCXOJIHOM MoayJe). [IpoToTun no3BosiseT MpOKOHTPOIUPOBATH
MPaBUILHOCTD 3aJJaHHS MTApaMeTPOB MpH BbI3oBe GyHKIMH. [IpoToTHm 3agaercs Tax:
<Mpototun ¢pyHKunn> :=[<Cneyndpukaumna tTmna so3sparta pyHkuun>] <HassaHue pyHkuun> ([<Cnu-

COK TMNOB NapameTposB [c Teramu]>]);

Tenmo npu 3aanuu mpotoTUna GyHKIUH OTCYTCTBYET, BMECTO CITUCKA ITAPAMETPOB 3aaCTCsI CITU-
COK THUIIOB, B KOTOPBIX MOHO YCIIOBHO yKa3aTh JIO0ObIe UMEHA (OHU MHOTJA HA3bIBAIOTCS T€TaMu). DTH
HMMEHA SIBIITIOTCSI CBOETO POJia MOACKA3KaMHU U HEe 00s13aTeIbHO JTOJDKHBI COBITAIaTh C UMEHAMU (popMaJib-
HBIX [TAPaMETPOB, 337]aBAEMBIX B onucaHuu GyHKIuu. [IpoTtoTumsl pyHKIIMH, TPUBEACHHON BHIIIE, MOTYT
OBbITh 3a]aHbl TaK (BCE BapUaHTHI IPABUIIbHBIE):

int MaxMas ( int * iMas , int Razm, int * Max); // BapuaHT 1

int MaxMas (int *, int, int *); // BapuaHT 2

int MaxMas ( int * piMas , int iRazm, int * piMax); // BapvaHT 3

int MaxMas ( int * piMas , int iRazm = 10, int * piMax); // BapuaHT 4, (10) 2-i napaMeTp no-yMon4aHuto

OtmeTnM Ha Oynayliee, 4TO MPOTOTHIT ONPEENISIeT TaK HA3bIBAEMYIO CUTHATYPY ONHUCaHUs (yHK-
uuu. Ecnu curHatypsl QyHKIMIA pa3nudHbl, HAIPUMEp, OTIMYAETCS YUCIIO MapaMeTpoB (WK UX THIIbI),
10 pyHkuuu B CU++ MOTYT IMETh OIMHAKOBBIC NMEHA. Takasi TeXHOJIOTHS MPOTrpaMMHUPOBAHUS HA3bIBA-

€TCs IepPerpy3Koi (PyHKITUH.

3.6. 3.6 Bb130BbI (PyHKIHMIT 1 BO3BPAT 3HAYEeHUH QYyHKIIUH

Br130B QyHKITMHN 3TO TIepeava ynpaBlIeHHs ¢ BO3BPATOM B TEJIO 3aJJaHHOM (PYHKITMEH 1 HACTPOii-
KOH Ha Te mapaMeTpbl, KOTOPbIE YKa3aHbI IIPH STOM BBI30BE. DTH MapaMeTphl TAK)KE HA3BIBAIOTCS (haKTH-
YecKuMU. B kauecTBe mapamMeTpoB , B 3aBUCUMOCTH OT UX THIA, MOTYT OBITh 3a/laHbl BeIpaxkeHus. Eciu
B (DYHKIIMHU TTapaMeTp MOKET ObITh M3MEHEH, TO OH JIOJDKCH 33/1aBaThCs yKa3aTeseM. B aTom cirydae 3Ha-
YCHHUEM BBIPAXKCHUA TOXKE JOJIKCH 6BITL YKa3aTeCilb.

®opmabHO BBI30B (QYHKIIMU MOKHO 3aIHCATh TaK:
<Bbi3oB ¢yHKuMN> <HasBaHue PyHKUun> ([<KCNUCOK BbipaXKeHUt ANA KaXKAO0ro TMNa napameTpoB

dyHKUMK>]);
Wnu (4McTO TEPMUHOJIIOTUYECKH ) MOXKHO 3aIIUCATh TaK:
<Bbi3oB pyHKuMKn> <HaseaHue PpyHKumumn> ([<Cnucok pakrnueckmnx napamertpos>]);

[Tpumep BbI30Ba QyHKIHH SUMMaA:

int Sum;

inta=5,b=25;

Sum = Summa(2,3); // BbI30B C KOHCTaHTaMK

Sum = Summa(a, b); // Bbi30B ¢ nepeMeHHbIMK

Sum = Summa(a, a + b); // Bbi30B C BblpaxkeHneM

Sum = Summa(Summa(a,b) ,Summa(2,4)); // Bbi30B C BbI30BOM (hyHKLMN
[Tpumep Be130Ba pynkmu MaxMas:

// OnucaHne MaccmBoB

int iMas[5] = {1,2,3,4,5}; // 0-4



OIl 'YUMI] 2024 JIPNe5

int iMas1[] = {1,2,3,1,1,1,1,1}; //0-?

int MaxM, ¢;

// Bbi3oB ®YHKUMM AN MacCUBOB

¢ = MaxMas (iMas , sizeof(iMas)/sizeof(int) ,&MaxM);

printf ("Makcumym B Maccmee iMas = %d \n ", ¢ );

¢ = MaxMas (iMasl1 , sizeof(iMas1)/sizeof(int) ,&MaxM);

printf ("Makcumym B MaccuBe = %d \n", ¢ );

/l

[Tepenaua mapamerpoB B CH B hyHKIIMIO BBITOTHAETCS 110 3HAYCHUIO, @ ATO O3HAYAET, YTO B SIB-
HOM BHJIC M3MEHHUTh NapamMeTp B GYHKIUHU Henb3st. Hanpumep, nocie Bei3oBa QyHKIMH (M3 HCXOIHOTO
MOIyJIs poekTa - second.cpp):

// MonblTKa BO3BpaTa CyMMbl Yepe3 napaMeTp sum

int Summz2 (int a, int b, int sum)

{

sum = (a + b);
return sum; // Bo3BpalLlaemMoe 3HaveHne QyHKUnn

}o

B rinasuoii nporpamme (first.cpp):

int Summ2 (int a, int b, int sum);

/1

int SUM = 10;

Sum = Summa2(2, 3, SUM ); // Bbi30B C KOHCTaHTaMu

// 3HayeHne SUM =10 ,aSum =5 ;

Jst obecniedeHus MPaBUIILHOTO BO3BpaTa uepes mapameTp B GyHKIUIO HYKHO TIEpelaTh yKasa-

tenb (3 second.cpp):
int Summ3 (int a, int b, int * psum) // MNapameTp yka3aTenb

{

*psum = (a + b);

return *psum; // Bo3BpallaemMoe 3HavyeHne hyHKLN
¥

I
B rnaBroii nporpamme (first.cpp):

int Summ3 (int a, int b, int * psum);

//...

Sum= Summ3 (2, 3, &SUM); // BbI30B C yka3aTenem

// Sum=5unSUM =5

B nomosiHeHne K IByM pacCMOTPEHHBIM BapUAHTOM BO3BpaTa 3HaAYCHUM n3 QyHKINN ( 4epe3 TUII
GYHKIIUU U 9epe3 yKas3aTellb), IPUHIUITHAIBHO, MOKHO BO3BPATHTh 3HAYCHUE U Yepe3 TI00aIbHYIO Te-
pemenHyto (y Hac iepeMenHass GSUM), XOTS 3TOT CTHIIL IIPOTPAMMHUPOBAHUS OYEHB TUIOXOH, C IMTO3UITUH
HaJIS)KHOCTH NporpamMmbl. Bee paBHO mokaxkem npumep (u3 second.cpp):

// Bo3BpaT cyMMbl Yepe3 rnobasnbHbliii napameTp GSum

extern int GSum;

int Summ?2 (int a, int b, int sum)

{
sum = (a + b);
GSum = sum; // Bo3BpalllaeMoe 3HauYeHne Yepe3 rnobdasbHyto NepeMeHHYo
return sum; // Bo3BpaLLlaemMoe 3HayeHne QyHKUnn

hor

B rnaBHoii nporpamme (first.cpp):

int Summ2 (int a, int b, int sum);
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int GSum;

Sum = Summa2(2, 3, SUM ); // Bbi30B C KOHCTaHTamMu
// 3HayeHne SUM =10, aSum =5 GSum =5

3.7. 3.7 IlepemeHHbIe B QYHKIHSAX

B npenenax cocraBHoro omneparopa (“rena pyHKIUU) JOCTYIIHBI JJIs ONEpaIlii, BHITIOJIHIEMBIX
BHYTPH (PYHKIIMH CIIEIYIOLINE JaHHbIE:
e @dopmalibHbIE TapaMeTpPhl, IEpelaBaeMble TP BbI30BE (PYHKIUU.
¢ JlokanpHBIE TIEPEMEHHBIC, ONTUCAHHBIC B TeJE (PYHKITUH.
e KOHCTaHTHI pa3HOTO TUIA.
e [006anpHBIE TApaMeTPBl JAHHOTO UCXOTHOTO MOMYJIs (T1e onucana (pyHKIUs) U TeX, KO-
TOpBIE TIOJIY4EHBI C IIOMOLIBIO crieruduKaTopa extern.
W3 ogHOM yHKIMM MOTYT OBITH BBI3BaHbI APYrHe (YHKIMH U T.J., YTO MO3BOJISIET CIPOEKTUPO-
BaTh CJIOXKHYIO HEPAPXUUECKYIO CUCTEMY (PYHKIIHUIL.
B ¢yHkunu MoryT ObITH 3a/1aHBI Takue (pOpMaIbHbIE TAPAMETPhl, KOTOPbIE HE MOTYT ObITh B HEH
u3MeHeHsbl. JIs aToro ucnone3yercs crenudukarop Const a1 GopMaabHOro apamerpa.

// TonbITKa N3MEHEHNS KOHCTaHTHOro napameTtpa “a” - const
int SummoO (const int a, int b, int * sum)

{
a =5; // HA JAHHOM OMNEPATOPE KOMMWJIATOP BbIAAET OLUMBKY!!!

*sum = (a + b);

return *sum;

by

dopManbHBIN TapaMeTp “a” He MOXKET ObITh U3MEHEH B GyHKuH. Moaudukatop CONst MoxeT
OBITH MCTIONIB30BAH I XapaKTEPUCTUKH Beel (DYHKITUH, ITO O3HAYAET, UYTO AaHHAS (DYHKIUS HE TTOKKET
WU3MEHSATH JaHHBIE 00BEKTa, HO 00 3TOM BbI OOJIBIIIE Y3HACTE B IPYTOM KypCe.

3.8. 3.8 Yka3aresn napameTpbl 1 GyHKIHH

dakTHYECKUE MapaMeTphl epeaaroTcs B PyHKIUU 110 3HadeHnt0. [I03TOMy U3MEHUTH 3HaYEeHUE
MePEMEHHBIX BHYTPH (HYHKIIUA HEBO3MOKHO!
B cBA3u ¢ 3THM, TOIBKO NPU NEPENAYe yKa3aTesas Ha IEPEMEHHYIO0 BO3MOXKHO UX U3MEHEHHUE.
Jns nepenaun ykazareis Hy>KHO:
v B onmcannu QyHKIMHU I TapaMeTpa 3a1aTh THI yKasaress (* - 3agan GpopMasbHbIi ma-
pamMeTp psum ):
int Summa (int pmas, int Razm , int * psum){..}; // Onucanve dyHKLMM
v" U nipu BBI30BE (QDYHKIIMU IPUMEHHUTH IIEPE]] MApaMETPOM OTIEPALMIO aJIpecaliii/MMEHOBa-

Hus (& - 3amaH popmanbHBIN MapaMeTp Sum B BUJE YKa3aTelsl Ha IEPEMEHHYIO).
int iMas[5] = {1,2,3,4,5};
int Sum = 0;
int S = Summa (iMas, 5 , &Sum); // Bbl30B dyHKUUK
v B camoii ke (yHKIMH /ISl K3MEHEHUsI 3HAUCHUSI TIEPEMEHHOMN HYKHO HCIIONB30BaTh OIepa-

IO pa3uMeHOBaHus/pazaapecanun (*):
*psum=..// W3MeHeHMe nepemMeHHON MO yKa3aTenw B Tene QyHKLMU

3.9. 3.9 ITapameTp mMaccuB B GyHKIHH

MaccuB MOXeT OBbITh Iepe/iaH B (PYHKIIUIO CIICIYIONIMMHE CITIOCOOaMHU:
o DHUKCUPOBAHHOE YHCJIO DJIEMEHTOB B MaccHBe (pa3Mep MaccuBa (GUKCHPOBAH B MPOTrPaMMe
WJIM 33/1aH TTI00aTbHOM MEPEeMEHHOM )
e Uepe3 ykazaTellb Ha MacCHUB M €Tro pa3Mmep (pa3Mep yka3aH OTACIbHBIM YHCIIOBBIM Iapa-
MEeTpOM, Harbosiee MprueMIIeMo)
e 3ajmaHWe HYJCBOrO JJIEMECHTa B KOHIIE MaccuBa (OTpaHMYEHHOE MPUMEHECHHE, H3-3a



10
OIl 'YUMILI 2024 JIPNeS

BO3MOKHOCTH HYJICH B MacCHBE)
e [lepenaua cTpyKTypbl mapamMeTpoB (YKazaTellb U MacCUB B CTPYKTYPE)

B HEekoTophIX ciydasix pazmMep MaccuBa — (POPMaIBHOTO IMMapaMeTpa MOXKET ObITh 3aaHO (PUKCH-
poBaHHBIM (Mas[5]), TOr1a MOXKHO BOCIIOJIb30BATHCS OMUCAHUSMU U BBI30BAMH, TIPEICTABICHHBIMU HIXKE:
// 3apaHee (pUKCMPOBaAHO YMCNIO 3IEMEHTOB B MaccuBe - 5
int Summb51 (int mas[5] , int * psum)

{
intsum=0;

for (int i =0 ; i <5 ; i++ ) sum = sum + masli];
*psum = sum ;
return *psum; // Bo3Bpallaemoe 3HaveHne hyHKLMK

¥

B ocHoBHOI nIporpamme:
int iMas[5] = {1,2,3,4,5};//0-4
printf ("Cymma B MmaccmBe iMas = %d \n" , Summb51 ( iMas, &Sum) );

MO>KHO B mpeIbIAyIeM CiTydae UCTIONIb30BaTh Ui pa3Mepa maccuBa u #define mepemenusie (re-
PEMEHHBbIE dTarna KOMIUISIUN).
[Tpu mepepaue pa3mepa MaccuBa B Ka4eCTBE MAPAMETPOB ONMMCAHUE PYHKIIMH MOXKET UMETh CJIe-
JIYIOILMN BUJ:
// Yepes ykasaTenb Ha MaccuB 1 ero pasmep (Razm - copManbHblii mapameTp)
int Summb (int * mas ,int Razm , int * psum)
{
// Teno gyHKumm
intsum =0
for (inti=0;i<Razm ;i++)
sum = sum + masli];
*psum = sum ;
return *psum; // Bo3Bpallaemoe 3HaveHne hyHKLMK

o

B ocHOBHOI iporpamme, pazMep MacCUBa BBIYMCIIAETCS IUHAMUYECKH (TIOJYEPKHYTO):
int iMas[5] = {1,2,3,4,5};//0-4
printf ("Cymma B maccmBe iMas = %d \n" , Summb5 ( iMas, sizeof(iMas)/sizeof(int) ,&Sum) );

Ecnu ve nmpenmonaraeTcss B MacCUBE XpaHUTh HYJIEBBIC 3JIEMEHTHI, TO B KOHIIE, MaCCHBA B Kaue-

CTBE OTPAaHUYUTENS pazMepa, MOKHO MOMECTUTh HYJb U OPTaHMU30BATh MUK 0O0paOOTKHU JO MEPBOTO
Hynsa. Ponps Hyns Moxet urpath U “-17. OyHKIMS UMeeT BUJ MPEICTaBICHHbIN HIKE, OTMETHM, YTO B
3TOM clly4ae pa3Mmep He nepeaaeTcs.

// HyneBoii anemMeHT - KOHel|, MaccuBa

long Summé (int * iMas, long * sum)

i{nti =0;

while (iMas][i] !'= 0)

{

*sum = *sum + iMasl[i];

i++;

&

return *sum;

}

B ocHOBHO# niporpamme a1t paboThI aJITOPUTMA JTIOJKHO OBITh:
int iMas6[] ={1,2,3,4,5,0};//0-4
long SumLong = 0;
printf ("Cymma B maccuBe iMas = %d \n" , Summé6( iMas6, &SumLong) );
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[lepenaya pa3MepHOCTH MOXET OBITH BHITMOJIHEHA Yepe3 TN00aIbHYI0 IEPEMEHHYI0, IEPEMEHHYIO
sTana komnwiauud. Heo6xonrnmo umets BBUY uTo B CH rpaHuUIlbl HHIEKCOB HE KOHTpoupytoTcs. Eciaun
MacCHB UMEET HECKOJIbKO U3MEepeHHH (Hanpumep, IByMEPHbIIl MacCUB), TO pa3Mep KaxJI0ro H3MEpEeHus
NepeaeTcsl OTAEIBHO.

3.10. 3.10 Pa3memenne ¢pyHKUMIA B IpoeKTe

Onwucanue GyHKIMHA KOHKPETHOTO MPOEKTA MOTYT OBITh Pa3MEIICHBI B CIICAYIONIMX COCTABIISO-
[IAX MHOTOMO/TYJIbHOM MTPOTPaMMBbl:

e B 3TOM e mporpaMMHOM MOJyJIe B €ro Hadaie (0 main), B 3TOM ciiydae MpoTOTHIIA
GbyHKIMM 331aBaTh HE HAJIO.

e B sTOM %€ mporpaMMHOM MOJYJIEe B €ro KoHIle (Tocie Main), B 3TOM cllydae MPOTOTHIT
(dbyHKIMM 3a7aBaTh 0053aTEIBHO.

e B pyrom UCXoHOM MOJIyJIE TPOCSKTA, IPOTOTHUII JJOJDKCH OBITh 33]1aH 00513aTEIILHO B JINOO
HayvaJje rIaBHOTO MOJIYJISl HJTH JTMOO B MOJKII0YaeMOM K HEMY 3arojl0BOYHOM (aiie.

e B moaxitoyaeMoM 3arojioBOYHOM (haiisie, IpOTOTHIIA B 3TOM CITyYae 3a7aBaTh HE HYKHO.

e B cnenmanbHO co3manHoi oubnmoreke: *.LIB wmm *.DLL.

[Tpu HEBHUMATEIHLHOM OIMKMCAHUKM BO3MOXXHO COOOIICHHE KOMITHIIATOPA MEPEOIIPEICIICHUS] UMCH
(multiply defined). KauectBo mpoekTa BO MHOTOM 3aBUCHUT OT TOT'O, KAk TPAMOTHO PaCIIOIOKEHbI (yHK-
IIUM B Pa3HBIX MOJAYJIAX U PACIPEICIICHbI I MPOrPaMMHUPOBAHHS TI0 Pa3IMYHBIM pa3paboTIMKaM, CO-
CTaBIISIONIMM KOMaH/Iy IPOTPAMMHUCTOB JaHHOTO MTPOCKTA.

3.11. 3.11 PekypcuBHbIe GQYHKIHH

B CH pomyckaeTcst MCIONIb30BaTh peKYPCUBHBIC (PYHKIIHH, KOTOPBIE MOTYT BBI3BIBATH CAMH CEOS.
Harnsmao npumep peKypCHBHOHN (YHKITMM MOYXHO ITOKa3aTh MPHU BBIYUCIICHUE (DaKTOpHalia HATypalb-
Horo yucia. Onucanue GpyHKIUK BEIYUCICHUS pakTopuaia (B MmareMaTHke - N!):

int fact( int n)

{ int rez;
if(n==0)

returnrez = 1;
else

returnrez=n*fact( n-1); };
Br13oB dyHkiuu Berunciienus axkropuana (fact) u3 oCHOBHO# poOrpamMMel:

/1
printf ("fact 5 = %d\n", fact(5) );

ITomy4yeHHbIi pe3yibTar:
fact 5 = 120

B nutepatype MOXKHO IO3HAKOMHTCS U € IPYTMMHU BapHaHTaMH PeKypCUBHBIX GyHKIMsA. OHU K-
POKO HCIOJIB3YIOTCA B aITOPUTMaX KOMOMHATOPHBIX BHIYMCIICHUSX.

3.12. 3.12 Makpochl 4 nepeMeHHbIe ITana KOMIHJIALUH

B 6a3zoBom s3pike CU (u, koHeuHo, B C++) mpeaycMOTpEeHbl BO3MOKHOCTH 3a/laHUSl MaKpOCOB
(MaKpoOKOMaH/I) WK IEPEMEHHBIX dTana KOMIIISAIUY (MHOTIa X Ha3bIBAIOT MPETPOIIECCOPHBIMU Mepe-
MeHHBIMH). 151 3TOTO HcToNb3yeTcs nupektusa #define. [TepemenHast 3Tana KOMIHIISIIAN 337a€TCS TaK:
#define <mMs# 3Tana KOMNWJISAUKM> <npodes “ > <BbIpakeHHe ITANA KOMIHISLHN>

Hamnpumep, as pazmMepHOCTH MacCuBa Mbl MOKeM 3a/1aTh nnepeMeHHyto NMAX:

#define NMAX 10 // OnucaHue nepeMeHHol 3Tana KoMAusLmm

int iMas[NMAX]; // Wcnonb3oBaHWe 3Tol NepeMeHHON Anst 3aAaHns pasMepHOCTU MaccuBa

for (intk = 0; k < NMAX ; k++ )... // 3agaHune uncna NOBTOPEHMI LMK
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C moMolIIbio CrielHaIbHbIX AUPEKTUB Mpenpoieccopa (#ifndef u #ifdef) moxxHo npoBeputs ompe-
JieTieHa JIK TIePeMEHHAs 3Tara KOMIWIAINHA K JAHHOMY MOMEHTY 00pabOTKH TeKCTa, U BCTABHUTH B MPO-
rpaMMy HOBBIH ()parMeHT TeKCTa:

#ifndef MyLibrary
#include <my_lib.h> // NoaknioyeHve 3aronosoyHoro danna
#endif

IIpumeuanue. [ToncraHOBKA HE MPOM3BOIUTCS B KOMMEHTAPHUSIX MPOrPAMMBbI M TEKCTOBBIX KOH-
CTaHTax WU JINTepasax..

I[Tpu UCToIp30BaHUH MaKPOCOB (MAaKPOKOMAH,) MOKHO 33/[aBaTh [APaMETPhI, HA KOTOpPbIE OyaeT
HACTPauBaThCsl TEKCT Makpoomnpeenenus. [Ipu onrcaHnn MakpocoB 3aqaroTcsi GopMaibHbIe Makpora-
PaMeTphl, KOTOPBIC JOJKHBI OBITh TEKCTOBBIME. [IJisl 00palieHust K MaKpoCcaM HCIOJIb3YEeTCSl MAKPOBBI-
30BBI, KOTOPBIX MOXET OBITH MHOTO. TaKkue mapaMeTpbl Ha3bIBAIOTCS (HAaKTHIECCKMMH MaKpOTIapaMeTpaMu.
OmnpeneneHne Makpoca BIOTHIETCS HA OCHOBE CIIAYIONIETro (JOpMaIbHOTO paBuiIa;

#define <umsi makpoca>(<napamerp>, ..., <napamerp>) <TeKCT Ha f3bIKe, COAeP:KALIMIl Mapa-
MeTpbI>

Hmena hopMalibHBIX MapaMeTpoOB TODKHBI ObITh YHUKATBHBIMU B TpeaesiaXx onucaHus. Mexay
UMEHEM MaKpoca U OTKPBIBAIOIIEH CKOOKOW He JOHKHO ObITh MpodeoB. Eciu Makpoc mpoaoinkaeTcs Ha
CIIEYOIIYI0 CTPOKY TEKCTa, TO MCIOJIb3yeTcst oOpaTHas HakioHHas depta (“\”). MakpOBbI30B MOXET
OBITh pa3MeIIeH B TEKCTE MPOrPaMMbI MOCIIE OIMPEICICHHUsI MAaKpOca M COJACPKUT KOHKPETHBIC Mapa-

MeTpbl. [IpuMepbl MaKpOKOMaH]T U MAaKPOBBI30BOB:
// OnncaHHble MakpoCkl C MapamMeTpamu
#define max(a,b) ((a>b)?a:b) // Makpoc BbluMCneHUs MakcMMyMa UX ABYX NepeMeHHbIX
#define Swap(type,a,b) {type t;t=a;a=b;b=t;} // Makpoc koga nporpammbl

// Makpocsbl
int imax = max(3,5); // MakpoBbI30B max C KOHCTaHTaMu
printf ("Makcumym 13 aByx = %d \n",imax);
// AHanoruyHo imax = ((3>5)?3:5);
a=10; b = 20;
imax = max(a, b); // MakpoBbI30B Mmax C C NepeMeHHbIMM
printf ("MakcumyMm 13 aByx = %d \n",imax);
// AHanornyHo imax = ((a>b)?a:b);
intx=5,y=10;
printf ("Jo Swap x,y %d %d \n",x,y);
Swap(int,x,y);
printf ("Mocne Swap x,y %d %d \n",x,y);
// AHanornyHo {int t;t=x;a=y;b=t;};
// Makpoc ¢ TUNOM nepemMeHHOM
double d1 =5.5,d2 = 10.5;
printf ("do Swap di1,d2 %f %f\n",d1, d2);
Swap(double,d1,d2);
printf ("Mocne Swap d1, d2 %f %f \n",d1, d2);
// AHanornyHo { double t;t=d1;a=d2;b=t;};
Pesynbrat Oyner Takum:
Makcumym u3 aByx =5
Makcumym u3 aByx = 20
[o Swap X,y 5 10
Mocne Swap x , y 10 5
Lo Swap di , d2 5.500000 10.500000
Mocne Swap di , d2 10.500000 5.500000
IIpumeuanue. Mcrons30BaTh U pa3padaTeiBaTh MAaKPOChl HEOOXOAUMO OYEHb BHUMATEIHHO, TaK
KakK IMPU MAKPOIIOJCTAHOBKE BO3MOXKHBI Pa3JIMUHbIC OIIMOKHU: TUIIOB IIEPEMEHHBIX, OIUOKH TOBTOPHBIX
ONMHMCAaHUH MMEPEeMEHHBIX U T.JI. Takue omuOKH TPYJIHO OOHAPYKUTH, TAK KaK Ha JTare KOMITWISIIIHA He-

BO3MOXHO HCIIOJIB30BaTh OTIaJ4YHK. B namem npuMepe, €CJIM HEBCPHO YKa3aTb TUII HNEPEMCHHBIX
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(Bmecto double 3amaTh int), BEIMOJHUTCS HESBHOE OKPYIJICHUE NMEPEMCHHOW U PE3yJIbTaT MOJIYYHTHCS
HeBepHbIM. [IpoBephTe 3TO Ha MPAKTHKE.

3.13. 3.13 [IapameTpsI ri1aBHO# GpyHKIMH Main

['maBHast PyHKITMS IPOTPAMMBI MOXKET UCIIOJIB30BATHCS C MMapaMeTpamu, (opMaTt KOTOPBIX CIIETY-
FOILIUH:
void main (int argc, [ char * [] argv, [ char * [] env ]]), rae

argc — 3aJaeT Yucio mapaMeTpoB KOMaHIHOM CTPOKH, €CIU paBHO 1 TO mapaMeTpoB HET.

Argv — maccuB yka3zaremneil Ha CTPOKH MPeICTaBISIONIHNE TapaMeTpbl KOMaHIHON CTPOKH.

Env - maccuB ykazarenei Ha CTPOKH JJIsI IEPEMEHHBIX OKPYKEHHS.

Hebonp1as mporpamma mo3BoJisieT BBIBECTH 3HAUCHUS MapaMeTPOB KOMaHIHOW CTPOKH U Tepe-
MEHHBIX OKPYKCHHS.

void main( int argc, char * argv[], char * env[])

{

// Yncno napaMeTpoB KOMaHHOW CTPOKM
printf ("Yucno napameTpoB koMaHAHOM cTpokn = %d\n" , argc );
// PacneuaTtka cnvka napameTpoB
printf ("MapameTpbl KOMaHAHOM CcTpokuK:\n" );
if (argc >0)
{
for (inti=0 ;i<argc ;i++)
printf ("Homep - %d 3HaudeHne =%s \n", i+1, argv[i] );
¥
// PacneyaTtka nepeMeHHbIX OKpYy>XeHus (set — nepeMeHHble ANns TEKYLLErO NpoLecca)
printf ("MNepemeHHble okpyxkeHus:\n" );
int i =0;
while ( env[i] '=NULL )

printf ("Homep - %d 3HauveHune =%s \n", i+1, env[i] );
i++;
2
PesynbTar pacneuaTaem He MOJHOCTHIO, TAK KaK OOJIBIION 00beM EPEMEHHBIX OKPYKEHHUS:
Yncno napameTpoB KOMaHAHOW CTpPokuM = 3
NapameTpbl KOMaHAHON CTPOKM:
Homep - 1 3HadeHue =i:\2014_2015\kaf\on\np\prog\lr5_op\debug\LR5_OP.exe
Homep - 2 3Ha4yeHue =aaa
Homep - 3 3HadeHue =ddd
NepemeHHble OKpYXeHUA:
Homep - 1 3HayeHue =ALLUSERSPROFILE=C:\Documents and Settings\All Users
Homep - 2 3HadeHue =APPDATA=C:\Documents and Settings\serge\Application Data
.. (N.B. - napameTpoB 3HauuTenbHo 6onbuwe!)
[TepBsIii mapameTp KOMaHIHOM cTpokH (argv[i]) Bceraa 3amaet uMst BHITIOIHACMO#M MPOrPaMMBI,

a JIBa IPYrMX MBI BBEJIM B IapaMeTpsl mpoekrta: Project-> Debugging -> Comand Arguments -> aaa ddd.

3.14. 3.14 Inline ¢pyHknun

B si3p1ke CU nipetycMOTpeHa BO3MOXKHOCTb MPEIHCAHKS KOMITHIISITOPY HE BbI30Ba GyHKIHH (T1e-
peladn ympaBlieHHsl K oneparopaM (yHKIHH), a HEMOCPEICTBEHHON BCTaBKH ONMEPaTOpoB (QYHKIMHU B
TEKCT OCHOBHOM IIPOrpaMMBI. B psze ciry4aes 3T0 NpUBOAUT K SKOHOMUU IIaMSATH U BPEMEHH BBIIIOJIHE-
HUS nporpaMmbl. Takue (YHKIIMU HA3bIBAIOTCS BCTPAMBAaeMbIMU M UMEIOT crienndukatop inline. Takue
¢byHKIMK 06ecneunBaloT 00JIee CKOPOCTHOE BBIMIOJIHEHHE TPOTPAMMBI 32 CUET ONTUMHU3AINH 3aTpaT Ha
ux BbI130B. [Ipumep BcTpanBaemoii GyHKIIMU U €€ HCIIONb30BaHUS IPUBE/ICH HUKE:

//onucanue inline dyHkUms
inline int even (int x)
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return ! (x%?2); // Bo3BpaT no moaynto 2 YetHoe 1 (McTnHa) HeveTHOoe O (10XKb)

+i

[Ipumep BbI30Ba B OCHOBHOM MPOTpaMMe:
//BbiI30B inline dyHKLMK
i =10;
if (even (i)) // BcTpamBaeTcs onepaums B3ATUS MO MOAY/IO C OTpULAHNE
// 3TO 3kBMBanNeHTHO BbipaxkeHuto - if (1(i%2))
printf ("4ncno %d asnserca yetHeiM\n", i );
else
printf ("4uncno %d ssnserca HeueTHbIM\N", i );
i=5;
if (even (i)
printf ("Yncno %d aBnsetcsa yetHbiM\n", i );
else
printf ("4ncno %d ssnserca HeueTHbIM\N", i );
B pe3ynbTare nomyunm:
Yucno 10 asnAeTcA 4YeTHbIM
Yucno 5 ABnAeTcA HeYeTHbIM

3.15. 3.15 Yka3aTeau Ha QyHKIMHU

Onwumiem mpocteie GYHKIUU A AEMOHCTPALMK UCTIONB30BaHUS yKa3aTesel Ha (PyHKITHH.
// ®yHKUMKM Ans ykasaTenen
/!
int funl (inti) { return i=5;};
/I
int fun2 (int i) { return i=10;};
//...
B ocHoBHOI porpamme, ykazatens Ha GyHKIpro (PFUN) BerYucIsieTcs: AMHAMHYECKU:
int i,j,k=5;
int (* pFun) (int); // ykazaTtenb Ha dyHKUMIO C NapamMeTpoM int
pFun = &funi;
i = (pFun)(k); // BblpaxkeHne oaMHaKOBOe ANs Bbl30Ba (MYHKUMM Yepe3 yKa3aTeslb
printf ("pFun = &funl => %d\n",i);
pFun = &fun2; //
j = (pFun)(Kk); // BblpaxxeHWe oaMHaKoBOe A5 Bbi30Ba DYHKUMM Yepes ykasaTesb
printf ("pFun = &fun2 => %d\n",j);
j = pFun(k); // moxHO v Tak
printf ("j = pFun(k) => %d\n",j);
B pesynbTare nomyunm:
pFun = &funl => 5
pFun = &fun2 => 10
j = pFun(k) => 10

3.16. 3.16 bu6.1uoTeKH CTAHAAPTHBIX (PYHKIH A

B cucremax mporpaMMHpOBaHHMS ITPEIYCMAaTPUBACTCS MHOTO CTAHAAPTHBIX OUOIMOTEK TSt PyHK-

M pa3InYHOrO Ha3HAYEHHUs (HarpuMmep, st paboThl CO CTPOKAMM, BHIITOJHEHUS BBOJA M BBIBOJA, pa-
00TBI C MacCHBaMHU M T.J.). DTH OMOIMOTEKH MOJKIIOYAIOTCS ¢ TOMOIIBIO 3ar0JIOBOYHBIX (DailiioB miu
MIPOCTPAHCTB omnucaHuii (mpoctpanctB uMeH B C++ - namespace). Kpome 3aronoBouyHbIX (haitsioB 1ist
UCTIOJIb30BaHMUS OMOIMOTEK MOIKIIOYAI0TCS CIICIHATbHBIC MOTYJIH (MHOTIa OHH TTOAKIIFOYAr0TCS aBTOMa-
THUeckn), coxaepkamue onucanus ¢yuknuid ( *.ib wim *.dll). Tlpumep moaxmoucHus OHOIHOTEK
BBOJIa/BBIBOJIA U OMOIMOTEK /151 pabOThI ¢ MATEMATHYECKUMH, CHCTEMHBIMU (DYHKIMSIMH M APYTHX:

#include <math.h> // Matematnueckas 6ubnmotexa yHKUMN

#include <process.h> // CucremHas 6ubnmoTexa dyHKLWiA
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#include <string.h> // 6ubnunotexa dyHkuwit ans paboTsl co CTpokamMu
#include <stdlib.h>  // CrangaptHas 6ubnmoteka pasHbix QyHKLMWIA
#include <locale.h> // 6ubnuoteka nokanusaumm NporpamMm
#include <malloc.h> // 6ubnuoteka auHamuueckoi namsaTu

CranmapTHBIX OMOJIMOTEK M KJIACCOB JJIsl OTIMCAHMS CTPOK OYeHb MHOTO. Hy’XHO XOpoIIo 3HaTh
UX Ha3HauY€HHE U UX COCTAB JUIs HCIIOJIb30BaHMA B Mporpammax. UeM sryuiie 3HaHUsI 0 OMOIHOTEKaX, TEM
ObIcTpee 1 6€301IMO0YHO MOMKHO CO3/1aTh CJIOXKHYIO TPOorpaMMy. B coBpeMeHHBIX cucTtemMax nporpaMmmu-
pPOBaHUS JOCTYIHBI (OOIBIIOM KOJHMUYECTBE) OMOIMOTEKH KJIACCOB, KOTOPHIE ONMUCHIBAIOT HOBBIE JOTIOJI-
HUTEJIbHBIE TUIBI JaHHBIX. /|1 1eTalbHOro 3HAKOMCTBA ¢ OMOJMOTEKaMH HY»HO MCIIOJb30BaTh: JINTE-
parypy, cipaBounuku 1 MSDN [3] B mokansHOM BapuaHTe (HYKHO MHCTAJUTMPOBATh BMecTe ¢ VS) win
B MHTEpHeT.

4. 4. IIpuMepbl OPOrPAMMBI ¢ HCI0JIL30BAHHEM (DVHRIIMIA

Bropast yacTh 3amaHus, MOMUMO TIEPBOM CBSA3AHHOW C M3YyUYEHHUEM TEOPETHUECKOro paszelia 3a-
KIJIFOYaeTCsl B TOM, 4TOOBI UCTIBITaTh B mpoekTe CU yke oTiiakeHHbIE porpaMMbl U parMeHThl MPo-
rpaMm. Bo3MokHO, 4TO, OCBauBasi TEOPETHUECKYIO YaCTh PaOOTHI, BBl YK€ Ha KOMIIBIOTEPE MPOBEPHIIU
BBITIOJTHEHHE (PparMEHTOB TEKCTa M MPUMEHEHHSI pa3IMYHbIX OIepaTOPOB BETBIIEHUS (U3 pa3zaena 3), To-
raa BaM OyZeT Ipolle MpoJeMOHCTPUPOBATh UX paboTy MpenojaBaTento. B gomonHeHne k npumMepam,
PacCIOJIOKEHHBIM BBIIIE€ HY)KHO UCHBITATh M MU3YyUYUTh IPUMEPHI PACTIONIOKEHHbIE HIDKE. DTH NEeUCTBUS
HYKHO CJIelaTh B OTIa4HKeE.

Jl1st 5TOrO HY’KHO c037aTh myctoit mpoekt B MS VS (Test_LR2), kak omrcaHo BBIIIE, CKOITHPO-
BaTh yepe3 Oydep oOMeHa B HETO TEKCT JaHHBIX MPUMEPOB, OTIAJAUTH €r0 U BHITIOJIHUTS.

4.1. 4.1 Ilpumepsl, oNIMCAHHBIE B TeopeTHYeckoi yactu JIP

Hy>xHO BHUMATEIBHO U3yYUTh U IPOBEPUTH PabOTy BCEX MPUMEPOB U3 TeopeTudeckoi yactu JIP.
OTH nIpUMeEpbI PaCIOI0kKEHbI BhIle. Bee mprMepbl MOKHO CKOITUPOBATh B CBOM MpoeKT. Bee 3Tu 3amanus
BBITIOJTHSIFOTCSL 00513aT€NIbHO, OHU HE TPEOYIOT JOMOTHUTEIILHON OTJIaIKU U JIeTKo (uepe3 Oydep oOMeHa
-Clipboard) nepenocsitcs B mporpammy. Bee hparMeHTsI TOTKHBI IEMOHCTPHPOBATHCS IPETIOIABATEIIO.
B wacTHOCTH, B IEpBO# YacTH, TaM MPEICTABIICHBI CIEAYIOIINE TPUMEPHI:
[pocras pyHKIMS CyMMUpOBaHUS 2-X HENbIX (SUMMa).
®dyukius MmakcuMyma B 1iesiom Maccuse (MaxMas).
@yHKIMS ¢ TOMBITKOW BO3Bpara 3HaYeHui (SUumma2).
®dyHKIMA ¢ BO3BPATOM yKazatelns (Summa3).
®OyHKIMSA ¢ KOHCTAHTHBIM napamerpoM (Summo)
dyHKIMH ¢ Iepeaayeii MaccuBa B KadecTBe mapamerpa (Summb1 , Summb)
@DyHKIMSA ¢ MACCUBOM C HYJIEBBIM 3JIeMeHTOM(SUMMSG).
PexypcuBnas ¢pyukius paxropuaia ( fact).
. Maxkpocer (max u Swap).
10. IIpumep ¢ pacrneyaTkoi mapamMeTpoB KOMaHIHON CTPOKH U OKPYKCHHUSI.
11. TIpumep c inline pyHKIHEH.
12. TIpumep ¢ BbI30BOM (DYHKIIMH Yepe3 yKa3aTeIIH.

CoNo~WNE

Kpome 3TOro Hmxe npeacraBieHbl IPUMEPBI, KOTOPbIE MOTYT OBITh MOJIE3HBIMHU, B TOM YHCIIE U
IIPYU BBITNIOJHEHUN KOHTPOJIBHBIX 3afaHuil. X TOXe Hy»KHO U3y4HUTh U IPOBEPUTD.
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4.2. 4.2 Tly3pIpbKOBasi COPTHPOBKA 1eJI0r0 MaccuBa (0e3 GpyHKImumn)

[Ty3bIppKOBast COpTUPOBKA HA OCHOBE alroputMma paccMorpeHHoro B JIP Ne 3:
// MNy3bipbkoBasi COPTUPOBKaA
int iMas[6] = {1,2,3,4,5,0}; //0-5
int Razm = sizeof(iMas)/sizeof(int);
// BbiBOA HayasbHbIN
for (inti=0 ;i <Razm ;i++)
printf ( "%2d \n", iMas[ i ]);
printf ( "\n");
int Flag = 0;
// CopTnpoBka
for (int k=0 ; k<Razm -1 ;k++)
{ Flag = 0;
for(inti=0 ;i<Razm-k-1;i++)
{ if (iMas[ i ] > iMas[ i+1]) // ybbiBaHne
// if (iMas[ i ] < iMas[ i+1]) //Bo3pacTtaHue
{ int Temp;
Temp = iMas[ i ];
iMas[ i ] = iMas[ i+1];
iMas[ i+1] = Temp;
Flag = 1;}; };
if (Flag == 0) break; };
// BbiBOA4 mocne CopTUPOBKU
for (inti=0 ;i <Razm ; i++)
printf ( "%2d \n", iMas[ i ]);
printf ( "\n" );
T
Pe3ysbTaT COPTUPOBKM MO BO3paCTaHMIO:
1

ounphwWN

uhwNRERO

4.3. 4.3 CoprupoBka ¢ pynkuueii SWAP

BrimonauTe Takke ucnons3oBanue pynknnn SWAP (ve myrtaiite ¢ Makpocom Swap!):
void SWAP(int * a, int * b)

{
int Temp;
Temp = *a;
*a = *b;

*b = Temp; };
void SWAP( int *, int *); // MpoToTun OyHKUMK
int iMas[6] = {1,2,3,4,5,0}; //0-5
int Razm = sizeof(iMas)/sizeof(int);
// BbiBOA, HAua bHbIN
for (inti=0 ;i <Razm ;i++)
printf ( "%2d \n", iMas[ i ]);
printf ( "\n" );
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Flag = 0;
// CopTnpoBka
for (int k=0 ; k<Razm -1 ;k++)

{

Flag = 0;
for (inti=0 ;i<Razm-k-1;i++)
{

// if (iMas[ i ] > iMas[ i+1] ) // Bo3pacTaHue
if (iMas[ i ] < iMas[ i+1]) // ybbiBaHue
{ SWAP( &iMas[ i ], &iMas[ i+1] ); Flag = 1;}
o
if (Flag == 0) break;
¥
// BblBOA nocne CopTMPOBKM
for (inti=0 ;i <Razm ; i++)
printf ( "%2d \n", iMas[ i ]);
printf ( "\n" );
PesynbTaTr cOpTHPOBKH MO YOBIBAaHUIO!

uhwNRO

O rRLr NWMA_WN

HyxHo co3nate mycroit mpoekT B MS VS, kak ornmcaHo BbIIIe, CKOMUPOBATH depe3 Oydep 00-
MEHa B HETO TEKCT IAaHHOTO TIPUMepa, OTIAJUTh €0 U BBHIIIOJIHHTB.

5. 5. KourpoabHbie 3aganue JIP Nes.

5.1. 5.1 Co3naTh Makpoc

CO3IlaTb 1 OTJAAUTH MaKpOC BBIYHUCIICHUS MUHUMYMa UKW MaKCUMyMa UX 3-x IIEPpCMCHHBIX.
3aI[aHI/Ie YTOYHACTCA BApUAHTOM. I/ICXOHHBIG SHAYCHHA 3a1al0TCA B ITPOrpaMme. Pe3y.TIBTaT BBIBCCTHU Ha

IIe4arTh.

//

#define max(a,b) ((a>b)?a:b) // MakpocC BbYUC/IEHUA MAaKCUMyMa WX ABYX MEpPEMEHHbIX
) // Makpoc BblMMC/IEHWA Makcumyma ux TPEX mepemeHHbIX

#tdefine max3(a,b,c) ((a>b)?((a>c)?a:((b>c)?b:c)):((b>c)?b:c))

// Bbi30oB

// Makpocul! LTI EEITEEEIIILL]

int imax = max(3,5); // MakpoBbi30B max C KOHCTaHTaMu
printf ("Makcumym u3 gByx = %d \n",imax);

// AHanoru4Ho imax = ((3>5)?3:5);
a=10 ; b = 20;
imax = max(a, b); // MakpoBbi30B max C ABYMA MepeMeHHbIMU

printf ("Makcumym u3 gaByx = %d \n",imax);

imax = max3(5, 2, 10); // MakpoBbi30B mMax C TPeMs MNepemMeHHbMU
printf ("Makcumym u3 Tpex = %d \n",imax);

// Bbi30B

ITonmyuyum Pesymbrar:
Makcumym U3 aByx
Makcumym u3 AByX 20
Makcumym u3 Tpex = 10

]
(9]
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5.2. 5.2 ®yHKuMs cyMMBbI 3-X Yncel

Co3naThb M 0TJIAAUTH PYHKIHMIO CIIOKEHUS 3-X MepeMeHHbIX/BrIpaxkeHui (Summagd). OyHk-
IIUIO Pa3MECTHTh B HOBOM MOJTyJie ipoekTa — Second.cpp. Pe3ynsrat paboThl GyHKIHHE BO3BPALIACTCS
3-M napaMeTpoM (ykazaTenb) U camoi GpyHkime. [laHHble 3aJaHbl B IpOrpaMMe, pe3yIbTaT BhIBECTU

Ha 1eYaTh.

// MNpoToTunsl GyHKUUK

int Summa3 (int a , int b);

int MaxMas ( int * iMas , int Razm, int * Max);

int Summ2 (int a , int b, int sum);

// MpoToTun ¢yHKUMK

int Summa3 (int a , int b, int c, int * psum);

// OnucaHue

int Summa3 (int a , int b, int ¢, int * psum){*psum = (a+b+c); return *psum;};
int Summ3 (int a , int b, int * psum)

{
// Teno ¢byHKuuMM
*psum = (a + b);
return *psum; // Bo3Bpawaemoe 3HayeHue OYHKLUU
¥
// Bbl30B QyHKUMUM
int SUM;

int Sum= Summa3(2 , 3, 5, &UM); // Bbi3oB C ykasaTenem
printf ("Cymma napameTp u3 ¢yHKumm %d \n" ,SUM );
printf ("Cymma npu Bo3BpaTe M3 ¢yHKumm %d \n" , Sum);

ITomyuum Pesymbrar:
CymMmma napameTp u3 ¢yHKuui 10
Cymma npu Bo3BpaTe u3 ¢yHKuum 10

5.3. 5.3 ®yHknus neyaTu MaccuBa

Coznath Gpynkinuwo nedatn Maccusa (PrintMas). @yHKIus ONKUChIBACTCS B IPYrOM MOJYJIE

(second.cpp). Tun maccuBa 3agan BapuantoM. OQopMHTE 1Te4aTh KPACHBO.
// OnucaHve OyHKuumu lMevaTu Maccusa
void PrintMas ( int * pMas, int Razm)

{

for(int i =0 ; i< Razm ; i++)

{

printf (" 2nemeHT [%d] = %d \n" , i, pMas[i] );
}i}s

// TMpoToTun QyHKUMM MevaTu Maccuea
void PrintMas ( int * pMas, int Razm);

// Bbi30B B nporpamme

int iMas3[] = {1,2,3,4,5};

PrintMas(iMas3 , (sizeof(iMas3)/sizeof(int)));

ITonyuum Pesynbrar

dnemeHT [O] =
dnemeHT [1]
dnemeHT [2]
dnemeHT [3]
dnemeHT [4]

uuihWNER

5.4. 5.4 ®ynkuust Swap

Co3aarhb 1 0TJaAuTh GYHKIHIO 00MeHa TaHHBIME SWap. OYHKIUS OMUCHIBAETCS B APYTrOM
moxye (second.cpp). Tun nqaHHBIX 1715 TOW QYHKIMU M Ha3BaHUE 3aBUCUT OT BapHAHTA.

// Onucanue OyHKuuMM obmMeHa 3HayveHusmu SWAP B mopyne second.cpp
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void SWAP(int * a, int * b)
{

int Temp;

Temp = *a;

*a = *b;

*b = Temp;

}s

void SWAP( int *, int *); // MNpoToTun OyHKuUuUYK
//SWAP ¢yHKkumna BbI30OB ¢yHkumn SWAP
int ki =1, k2 = 2;
int k1 =1, k2 = 2;
printf ("Lo SWAP ¢yHkumm k1= %d, k2 = %d \n",k1 , k2);
SWAP(&k1 , &k2); // BbI30B ¢dyHkuuu obmeHa SWAP
printf ("Mocne SWAP ¢yHkumm ki= %d, k2 = %d \n",k1 , k2);
[onyunm Pe3ysnprar:
Jo SWAP ¢yHkumm k1= 1, k2 = 2
Nocne SWAP ¢yHkummn ki= 2, k2 =1

5.5. 5.5 OyHKUMS MUMHUMYMA WJIH MAKCUMYMa 110 BAPHAHTY

Co31ath 1 0TJaIUTh (YHKIHIO MOMCKA B BEIIECTBCHHOM HJIH [IEJIOYHCICHHOM MACCHBE
(float mum int) MakcHMaabHOIO WM MUHUMaILHOTO 3HaYeHus ( MinMas u MaxMas) u 3anoMuHaHue
ero Homepa. BbiOop ajiroputMa 1o BapuaHTy CTyaeHTa (CM. BapuaHThl HiKe). DYHKIIUS OMUCHIBACTCS B
apyrom mMoyiie (second.cpp). Maccus 3amaeTcst ¢ momotsio nauitnanu3aimu (10 anementos). [Ipose-
MOHCTPHUPOBATh pabOTy aJirOpUTMa B OTJIaauuKe. MacCHB U pe3ysIbTaT MOMCKA pacreyaraTh B IIIaBHOM
nporpamme. OyHkIHIO 0GOpMHUTH B Moy Ie header.h, moakIrounB ero IMpeKTUBO# #include B TJIaBHBIN
MOJyJTb IpOEKTa. Pa3paboTaTh U B OTYET BKIIOUUTH OJOK-CXeMY (DyHKITHH.

// Makcumym B MaccuBe
int MaxMas ( int * iMas , int Razm, int * Max1l, int * Num)
{ int TempMax;
int NumMax=0;
TempMax = iMas[@];
for ( int i = 1; i < Razm; i++)
if ( TempMax <= iMas[i])
{ TempMax = iMas[i]; NumMax= i;}
*Max1l = TempMax;
*Num= NumMax;
return *Maxl; };
// MuHMMymM B maccuse
int MinMas ( int * iMas , int Razm, int * Minl, int * Num)
{ int TempMin;
int NumMin=0;
TempMin = iMas[@];
for (int i = 1; i < Razm; i++)
if ( TempMin > iMas[i])
{ TempMin = iMas[i]; NumMin= i;}

*Minl = TempMin;

*Num= NumMin;

return *Minl; };
// NPOTOTWUMbI
int MaxMas ( int * iMas , int Razm, int * Max, int *Num);
int MinMas ( int * iMas , int Razm, int * Max, int *Num);
};// Bbi30B UM neyaTb
int Mas5[]={1,1,4,1,-2, 30,0, 7};
int NumMax = ©
int MaxMas5 =
int NumMin = 0;
int MinMas5 = 0;

)
)
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MaxMas5 = 9;

MaxMas5 = MaxMas( Mas5 ,sizeof(Mas5)/sizeof(int), &MaxMas5, &NumMax);
printf ( "Max = %d Homep = %d\n" , MaxMas5, NumMax );

MaxMas5 = 9;

MinMas5 = MinMas( Mas5 ,sizeof(Mas5)/sizeof(int), & MinMas5, &NumMax);
printf ( "Min = %d Homep = %d\n" , MinMas5, NumMin );

[Tonyuum Pe3ynbTat:

Max = 30 Homep = 5

Min = -2 Homep = 4

5.6. 5.6 ®yHKUHS COPTHPOBKH yObIBaHUE

Ogopmuts B BUIe QyHKIHMU aJITOPUTMbI COPTUPOBKH PACCMOTPEHHBIE BhIIIE. BapnaHThI
COPTUPOBKH: My3bIPHKOBAsi COPTUPOBKA (ITy3.) © MUHUMAKC (MM.). Bun coptupoBku: yosiBanue (y0.) u
Bo3pactanue (Bo3.). DyHKIUs onuckiBaeTCs B Ipyrom Moaysie (Second.cpp). Mcmonb3oBaTh QyHKINIO
SWAP. Tumn maccuBa omnpezeneH BapuanTom. JJis pacreyaTKu MacCHBa MPHU MPOBEPKE UCTIOTB30BATh
coro pynkimio neyatu (PrintMas) Pacniedatats MaccuB 110 ¥ mocie cCOpTUpoBKH. PazpaboTars O0K-

CXEeMY IIPOTrPaMMBI U IOMECTUTH B OTYET.
// OyHKUMA copTupoBKM ybbiBaHME/BO3pacTaHue
int SortMas(int * iMas ,int Razm )
{ int Flag;
for (int k= @ ; k<Razm - 1 ;k++ )
{ Flag = ©;
for (int i =0 ; i <Razm - k - 1 ; i++)
{// if ( iMas[ i ] > iMas[ i+1] ) // Bo3pacTaHue
if ( iMas[ 1 ] < iMas[ i+1] ) // yb6bbiBaHue
{ SWAP( &iMas[ i ], &iMas[ i+1] ); Flag = 1;} };
if (Flag == @) break; };
return 0; };
[Ipu BBI30BE U3 TJIABHOM TPOTPAMMBI:
// MNpoToTun
int SortMas(int * iMas ,int Razm ) ;
// Bbl30B COpPTUPOBKMU
int Mas6[]={5,0, 3,10,1}; // SortMas
printf ( "0O copTtupoBku dyHKumMsa!\n" );
PrintMas (Mas6 , sizeof(Mas6)/sizeof(int));

SortMas(Mas6 , sizeof(Mas6)/sizeof(int)); // wu
printf ( "Mocne copTupoBku ¢yHkuual\n" );

PrintMas (Mas6 , sizeof(Mas6)/sizeof(int));

[Tonyuum Pe3ynbTart:
[0 copTupoBKMu ¢pyHKUMA!

dnemeHT [O] =5
dnemeHT [1] =0
dnemeHT [2] = 3
dnemeHT [3] = 10
dnemenT [4] =1

Nocne copTupoBku OyHKUUA!
dnemeHT [O] =
dnemeHT [1] =
dnemeHT [2] =
dnemeHT [3] =
dnemeHT [4] = 10

RPrUVIWO
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brok-cxema ¢hyHKIIMM COPTUPOBKU UMEET BU/I;
( Hauano ¢pyHKuun )
A /
Flag=0
\ 2
_< K =0, RazmSort -1 ><—
4

—>< i=0, RazmSort -k -1 H

_P( KoHew, GyHKuun )

5.7.5.7 PexypcuBHasi pyHKuust

Co3aarh GyHKUMIO BIYKCIeHUA (aKTOpHaa [EJIOro Yucia ¢ KOHTPOJIEM Ha OTpULaTeIbHBIN
BXOJIHOM mapameTp. B 3ToM citydae BbIBECTH 3HAUEHHUE PABHOE HYJIIO.

PexypcuBHas ¢pyHKIMS pacdyera (hakTopuana 9ucio
// PekypcuBHasa ¢yHkuma daktopuana (n!)
int fact( int n)

{
if (n <= 0) rez = 0;
int rez;
if (n==29)
return rez = 1;
else
return rez = n * fact ( n - 1) ;
s
/11177
[Ipu BBI30BE U3 TJIABHOW MTPOTPAMMBI:
printf ("fact 5! = %d\n" , fact(5) );
[Tonyuyum Pe3ynbTart:
fact 5! = 120

5.8. 5.7 dyHKUMSA CyMMHPOBAaHHS TPEXMEPHOI0 MAaCCHUBA.

CoznaTh (PYHKIMIO BHIYMCJIEHHS] CyMMBI TPEXMEPHOTO MacCHBa, EPEIaHHOTO B (PYHKIIHIO
yepes yKasaresab U pa3Mephl 10 KaxJI0My u3MepeHuro. Tum MmaccuBa B Tabmuie (Takoi kak 1 Swap).

5.9. 5.7 ®yHKuMs NOMCKA MAKCUMYMA B THATOHAJIAX KBAJAPATHONH MaTPHUIIbI.

Co31ath (pyHKIMIO ONpe/ieJIeHHs MAKCMMYMa KBaJIpaTHOW MaTpHIIbl, IepelaBaeMoi napa-
METPOM yKa3zaTeleM U pa3MepoM MaTpHibl. TUIl MaccuBa B TabuuIe (TaKoi Kak U COPTHPOBKA).
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6. 6. Bapuanrs! 3aganuii auas cryaenTos CYIL.
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BapuanTsl 3aaHnii npuBeaeHbl HIKe. Homep BapraHTa TOJKEH COOTBETCTBOBATh HOMEPY CTY-

JIEHTa B IPYIIIOBOM >KypHaJl€.

Ne Cosnartsp Tun maccuBa — | Tun pyHKkuuu IHouck CoptupoBka B
n/n MaKpoc ne4yatb u Swap MHHMMYMA WA | OJHOMEPHOM
COPTHPOBKA MaKcuMyMa MaccuBe

1. | Mun. 13 3-x long float Makcumym ITy3. — BO3.

2. | Makc. 13 3-x float long MuHuMYyM ITy3. — yo0.

3. | Mun. U3 3-x int char Maxkcumym MM — BO3.

4. | Makc. U3 3-x double double MuHUMYM Mwm — y0.

5. | Mun. U3 3-x long float Makcumym [Ty3. — BO3.

6. | Maxkc. 13 3-x float long MuHuMyM ITy3. — yo0.

7. | Mun. U3 3-x int char Makcumym MM — BO3.

8. | Makc. U3 3-x double double MunumMym Mwm — y6.

9. | Mun. U3 3-x char double Makcumym ITy3. — y0.

10| Makc. U3 3-x int char MunumMym Mwu — BO3.

11 Mun. U3 3-x long double MuHEMYyM ITy3. — yo0.

7. 7. KouTpoanupyemMbie TpeOOBaAHUS.

CoNoOR~WNE

Co3nanue makpoca 5.1

@OyHKUIMA CyMMBbI 3-X uncea 5.2

DyHKIUsA MeYaTu MaccuBa 5.3
®yukuusa Swap 5.4

@OyHKUIMA MUHEMYMa HJIM MaKcuMyma 5.5
DyHKIHUA COPTHPOBKH 5.6
PexypcuBnasi pynkuus 5.7
@DyHKIMSA CYMMHPOBAHHUS TPeXMEPHOro MaccuBa 5.8
IMouck MakcuMyMa B JHATOHAJISAX ABYMEPHOH MaTpuLB 5.9.

8. 7. JlomoiHuTEIbHbIE TPEOOBAHMS IS CTYAEHTOB (J1.T.).

JInst IpOABUHYTHIX CTYIEHTOB, O JKEJIAHUIO, MOKHO IMOCTPOUTH IPOTPAMMY C JOMOJHUTEIIb-
HBIMH TpeOOBaHUSMU. J{ONOTHUTENbHBIE TPEOOBAHUS BHIMOIHSIOTCS B IONOJHEHHE OCHOBHBIM Tpebo-
BaHusM JIP. Jiig Bcex 3a1aHuil HY>)KHO pacrnedaTaTh UCXOAHBIE JAHHBIE U PE3YJIbTAThl, UCIIOJIb30BATh
BTOpO# (hailsl ¥ MPOTOTUIIBI (PYHKIUH.

3aaHus TOMOJTHUTENbHBIX TPEOOBAaHUHN BBITIOJHAIOTCS CTEACHTAMHU JIJIsi TPDEHUPOBKHU U O0JIee
IyOOKOTO YCBOCHHS MaTepuall. B oT4eT He BKIIOYAIOTCS U MOTYT OBITh MPOJIEMOHCTPUPOBAHBI MPEIIO-
JTaBaTEJIIO MPU POBEPKE OCHOBHBIX TPEOOBAHUIA.

8.1. 7.1 Bno:keHHbIe MAKPOCHI

CoznaTh Makpoc, BHYTpH KOTOPOTO UCHOJIb3YIOTCS IPYTUE MAKPOCHI, HAIIPUMEP BBIYUCIICHUE
MaKCUMyMa M3 JIByX.
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8.2. 7.2 ®dyHKUHUs IKCTPEMYyMa ¢ MapaMeTPOM THIA

Coznath yHUBEpCATbHYIO (DYHKITHIO TOMCKAa MaKCUMyMa U MUHUMYyMa U €ro Homepa. Tum (Mu-
HUMYM WM MAaKCUMYM) 3aJ1a€TCsl OTAEIbHBIM MapaMeTpoM (HyHKIUH.

8.3. 7.3 ®yHKUHUS COPTHPOBKH, HACTPOKA THIA

CoznaTh QyHKIMIO COPTUPOBKH MaccuBa, B KOTOPOI TUIT COPTUPOBKH 3a/1aH OTJEJIbHBIM Mapa-
METPOM.

8.4. 7.4 Cymma IByMEepPHOTIO 11€JI0T0 MacCHBA

CoznaTh QYHKIMIO BBIYMCIEHUE CYMMBI IBYMEPHOI'O MaccuBa. THIT MaccuBa OIpeiessieTcs Ba-
pHaHTOM Ui GYHKINU TEYaTH.

8.5. 7.5 ®ynkuus Swap Ajs cTPOK pa3Hoi JJIMHBI

Co3natp (yHKIHI0 0OOMEHA CTPOK pa3HOU IMHBL. CTPOKH 3a/1aHbl JMHAMUYECKUMHU MacCHBAMH.
Hy»xHo ncnonb3oBath GyHKIHH OUOIMOTEKH PaOOTHI ¢ IMHAMUYECKOW aMAThIO (“Kyueit”).

8.6. 7.6 CopTHpOBKA CHMBOJIBLHOT0 MAaCCHBA
Co3nath PyHKITUIO JIJIs1 COPTUPOBKHM CUMBOJILHOTO MacCHBa.

8.7. 7.7 ®dyHKUHUS ¢ MepeMeHHBbIM YHCJIOM IapaMeTPOB

W3y4uTh TEXHOJIOTHIO CO3/IaHusl (YHKIUH C MepeMEeHHBIM YHUCIOM mapameTpoB. [Ipoaemon-
CTPHUPOBATH 3TO HA (PYHKIIUU CYMMUPOBAHHS TIEPEMEHHBIX.

8.8. 7.8 PexypcuBHasi pyHKUUs

CO3I[aTB (I)yHKI_[I/II-O BBIYHCIICHUA (I)aKTopHana [eCJIOTO YHuciia ¢ KOHTPOJICM Ha OTpI/IL[aTCJ'IBHHﬁ
BXOIIHOI\/JI mnmapameTp. KOHTpOJII/IpOBaTI) TAKKC MAKCUMAJIbHOC 3HAUYCHUC BXOAHOI'O IMapaMeTpa U BblAa-
BaTh IIpU 5TOM COO6IJ.I€HI/IG. B stom CJIy4dac BbIBCCTU 3HAYCHUC PABHOC HYIIIO.

8.9. 7.9 buoauorexku RTL

CBecTH B OTZIENbHYIO TaONNYKY NiepedeHb onbmoTek CU ¢ mosicHeHHeM 0OCHOBHOTO Ha3Haye-
Husl. [lepedens OMOIMOTEK MOYKHO MOJTYYUTh HA OCHOBE CITMCKA 3aroIoBOYHbBIX (aitios (*.h u *.hpp),
pasmenieHHbIx B moakatanorax INCLUDE.

9. 8. JlemoHncTpanus, 3amura JIP u oruer no JIP.

[Tocrne BeIMoNHEHUs BceX HE0OX0auMBIX maros 1o JIP, paboTaromiyio mporpaMmmy HY>KHO MTPO-
JIEMOHCTPHUPOBATh MIpenoaaBarelnto, mpopoasiieMy JIP, o uem oH B )KypHaje AenaeT oTMeTKy. [anee
CTYJEHT Ha OCHOBE mabnona u npumepa odpopmisier otuet mo JIP. [locie opopmnenus otuera, Ko-
TOPBIM MOKET ObITh IIPEJICTABIICH MPENO0IaBaTeNIO B AIEKTPOHHOM BHJI€, BBINONHAETCs 3amuTa JIP.
CryneHT qaeT OTBEThI Ha BOIIPOCHI MO OTYETY U HAa KOHTPOJIbHBIE BONPOCHI pUBEACHHbIEC HIKE. JIP
CUHTACTCA IIOJIHOCTBIO 3aQTeHHOfI, CCJIK BBIIIOJIHCHBI BCC€ TNECPCUYHCIICHHBIC Tpe6OBaHI/I$I n I[CﬁCTBI/I?IZ
JEMOHCTpaIMs, OTYeT U 3ammura JIP.

10. 9. KourpoJuabHble Bonpockl no JIP.

Yro Takoe pyHKIMSA B TPOrpaMMHUPOBAHIH?

3aueM HyKHbI QYHKIIUN?

Uro Takoe onpeneneHue GyHKIIMHA, €r0 COCTABIISIONINE?

Yro Takoe BbI30B (PyHKIMH, (PaKTHUECKUE TapaMeTphbl?

Yro takoe popManbHbIe TapaMeTphl QYHKIINN?

B 4yeMm cyTh KOHLIENIIMH MIPOLIEypPHOT'O IPOrPAMMUPOBAHUS?

ok whE
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7. Kaxoii oneparop ucnosab3yetcs s Bo3Bpara u3 GyHKuui?
8. Uro Takoe MpoTOTUN (PYHKIMH, €r0 COCTABIISIOIINE U I YErO OH UCIOJIb3yeTcs?
9. Kak nyume 3a1aBaTh Ha3BaHUE QYHKIIAU?

10. Kak MOHO BO3BpaTUTh 3HaYEHUE TaHHBIX U3 (DYHKIMNA?

11. Kakue nepeMeHHBbIE (JaHHBIE) MOKHO MCIIOIB30BATh B (PYHKIUAX ?

12. 3auem ucnonb3yercs crnenudurarop extern?

13. Yto TaKkoe pekypcuBHBIC (PYHKIUU?

14. Yro Taxoe inline pynkmm?

15. Kak B GyHKIMSAX MOKHO UCIIOJIB30BATh TTI00AIBHBIC 1 CTATHYECKUE TTEPEMEHHBIE?
16. Kakue mapaMeTpsl MOKHO 331aTh JUIsd GYHKIMH Main?

17. YTo Takoe MaKpOCHl U Il Y€TO OHU HCIIOJIB3YIOTCS ?

18. I'nie B mporpamMme MOTYT pa3MeIiaThesi PyHKIUN?

19. Kakumu crioco6aMu MOXKHO TepeiaTh MacCHB B (DYHKITHEO?

20. MoryT 11 pyHKLIMU U MaKpOChl UMETh OJIMHAKOBBIE IMEHA B OJIHOM IIporpamme?
21. Yro Takoe ykazaTenau Ha QYHKIUHU H I 9YeTO OHU HCIIOJIB3YIOTCS ?

22. Kakue OMOIMOTEKH CTaHAAPTHHIX (DYHKIIUN BBl 3HAaETE?

23. KakoBo Ha3zHaueHue omepaTopa return?

11.10. JInTepaTypa.

1.

o

10.
11.

12.
13.

14.

OcHoBHasi IMTEepaTypa
Crucok JmTepaTyphbl, I0CTyTHbIE KHUTH B HE00XoauMble mocooust 1yist JIP OIl pasmeniens: Ha
caitre Www.sergebolshakov.ru ua ctpanuuke “2-it k CYIL”. ITaposs 11t JOCTYIIa MOXKHO B35Th Y
MpenojaBaTelis WK CTapOCThl TPYMIIbIL.
Kepuuran b., Putun J. K36 SI3bix nporpammupoanust Cu.\llep. ¢ anri., 3-e us., ucnp. - CII6.:
"Hesckuii unanext", 2001. - 352 c.: ni.
Kactok, C.T. Kypc nporpammupoBanus Ha s3bike Cu: koHcnekT Jekuuit/C.T. Kaciok. — Yens-
ounck: M3narenbckuit nentp HOYpl'Y, 2010. — 175 c.
MSDN Library for Visual Studio 2005 (Vicrosoft Document Explorer — BXoauTh B COCTaB IUCTPH-
oytuBa VS. HyHO 00s13aTenbHO pa3BepHYTh IIpH ycTaHoBKe VS VS mim HaCTpOUTH AOCTYI Yepes
Wurepner.)
C.0O.bouxkos, [I.M.Cy660oTtun f3b1k nporpammupoBanust Cu I IepcoHaTbHOTO KOMITbIOTEpa, M.:
"Panmno u cBa3w", 1990.- 384 c.
Opuanann A.Sl. MapopmaTtruka 1 KOMObIOTEpHBIE TeXHOJIOTHH: OCHOBHBIE TEPMHUHBI: TOJK.CIIOB.:
Bbonee 1000 6a30BbIX TOHATHI U TEPMUHOB. — 3-€ U3., ucnp. u pon./ A5l @punnana, JI.C. Xana-
mupoBa, M.A. @pumnang — M.:O00 «U3natensctBo Actpenb»: OO0 «M3natensctBo ACT»,
2003. -272c.

JlonoJiHUTe/IbHASA JIUTEPATYypa
Obmee Metonuyeckoe mocodbue mo Kypey ans BeimonHenus JIP u /I3 (cMm. Ha caifte 1-if kypc
www.sergebolshakov.ru) — cm. KHOTIKY B KOHIIE KaX/I0ro pasjeia caiira!!!
Jlpyrue MeToIu4ecKkrue MaTepualbl o TUCIUILIMHE ¢ calita Www.sergebolshakov.ru.
KoncnekTsl siekuuii no gucuuiuinie “OCHOBBI IPOrpaMMHUPOBaHUS .
ITon6enwckuii B.B. SI3p1k Cut+: YueOHOe mocobue. — M.: ®unanchl u ctatuctrka, 2003.
5. Tlonbennckuit B.B. Cranmaptabeiit Cut+: YueOHoe mocobue. — M.: @UHAHCH U CTaTHCTHKA,
2008.
I'. unar “C++ bazossii kypce™: [lep. ¢ anrn.- M., U3narensckuii 1om “Bunbamc”, 2011 r. — 672¢
I'. unar “C++ PykoBoacTBo anst HaunHatomux~ : Ilep. ¢ anrn. - M., U3parensckuii qom “Bumb-
samc”, 2005 . — 672¢
I'. HIunar “Ilonselii cnpaBounuk no C++7: Ilep. ¢ anrn.- M., MU3narensckuii nom “Bunbamc”, 2006
r. — 800c
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15. brepu Crpayctpyn "3k nporpammupoBanust C++"- M., bunowm, 2010 r.

NMPUNOXEHUA

First.cpp- nepBbIX MOAYIb MPOEKTa

////// 3.11 Nowatua ///////////// MAKPOCHI
#tdefine max(a,b) ((a>b)?a:b) // Makpoc BbHYMUCIEHUS MaKCUMyMa MX ABYX MNepeMeHHbIX
// Makpoc BblMMCAEHUA Makcumyma ux TPEX nepemeHHbIX
#tdefine max3(a,b,c) ((a>b)?((a>c)?a:((b>c)?b:c)):((b>c)?b:c))
//
////// 3.3 Nowatwa ///////////// ®OYHKUAA BO3BPAT
// OnucaHue-onpegeneHme NpocTon QyHKLUM
/*
int Summa (int a , int b) // ¢opmanbHble napameTpbl GyHKUMM A U b
{
// Teno dyHKUMM - BCero oauH onepaTtop return
return (a + b); // Bo3Bpawaemoe 3HaveHue QGyHKUMM Tuna int
}s
*/
/// 3ATONOBOYHBIE DAASbI
#include <stdio.h>
#include <process.h>
#include <malloc.h>

//
int Summ2 (int a , int b, int sum) //
{
return (a + b);
s

int Summ3 (int a , int b, int * psum) // MapameTp ykasaTenb

{

return *psum = (a + b); };

// OyHkumA MeyaTn maccuea

//

////// 5.7 KOHTPOJIbHbIE 3ANAHWA ////// PEKYPCUBHAA ®YHKLWUA
int fact( int n)

{
int rez;
if (n <= 0) rez = 0;
if (n==0)
return rez = 1;
else
return rez = n * fact ( n -1) ;
¥

////// 5.3 KOHTPO/bHbIE 3AOAHWA ////// NEYATb MACCKUBA
void PrintMas ( int * pMas, int Razm)

{

for(int 1 =0 ; i< Razm ; i++)

{

printf (" nemeHT [%d] = %d \n" , i, pMas[i] );
Y}

////// 5.5 KOHTPO/NbHbIE 3AOAHWA ////// MWUHUMYM/MAKCUMYM B MACCUBE
// Makcumym B Maccuse

int MaxMas ( int * iMas , int Razm, int * Minl, int * Num)

{

int TempMax;
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int NumMax=0;
TempMax = iMas[@];
for (int i = 1; i < Razm; i++)
if ( TempMax > iMas[i])
{ TempMax = iMas[i]; NumMax= i;}

*Minl = TempMax;
*Num= NumMax;
return *Minl;
s
//
////// 5.5 KOHTPOJIbHbIE 3ANAHMA ////// MUHUMYM/MAKCHMMYM B MACCUBE
// Makcumym B MaccuBe
int MinMas ( int * iMas , int Razm, int * Max1l, int * Num)
{
int TempMax;
int NumMax=0;
TempMax = iMas[@];
for (int i = 1; i < Razm; i++)
if ( TempMax < iMas[i])
{ TempMax = iMas[i]; NumMax= i;}

*Max1 = TempMax;
*Num= NumMax
return *Maxl;
Ys//
// CopTupoBka B MaccuBe
////// 5.4 KOHTPONbHbIE 3AOAHUA //////
// OnucaHue OyHKUMM obmeHa 3HayveHuAMM SWAP
void SWAP(int * a, int * b)

{
int Temp;
Temp = *a3;
*3 = *b;
*b = Temp;
s

////// 5.6 KOHTPONbHbIE 3AOAHUA ////// MUHUMYM/MAKCUMYM B MACCUBE (OYHKUMSA)
int SortMas(int * iMas ,int Razm )
// CopTupoBka yb6biBaHue

{ int Flag;
for (int k= @ ; k<Razm - 1 ;k++ )
{
Flag = 0,
for (int 1 = @ ; i <Razm - k - 1 ; i++)
{

if ( iMas[ i ] > iMas[ i+1] ) // Bo3pacTaHue
// if ( iMas[ i ] < iMas[ i+1] ) // yb6biBaHue
{ SWAP( &iMas[ i ], &iMas[ i+1] ); Flag = 1;}
¥
if (Flag == @) break;

s

return 0;

s

/11117

/11117

// NpoToTunbl GyHKUMA TIOHATUI M 3agaHuUR

void SWAP( int *, int *); // MpoToTun OyHKUMK

int MaxMas ( int * iMas , int Razm, int * Max, int *Num);
int MinMas ( int * iMas , int Razm, int * Max, int *Num);
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void PrintMas ( int * pMas, int Razm);

////] 7.8 Nowatwa ///////////// NAPAMETP MACCKB
int Summ5 (int * mas ,int Razm , int * psum);
// TPOTOTUMbl ®YHKLNIA

int Summ2 (int a , int b, int sum);

int Summ3 (int a , int b, int * psum); // NapameTp ykaszaTenb;
//  ITA ¢yHKUMA onucaHa B Apyrom o¢aine

int Summa (int a , int b);
[I111717771777777717171717717717177

void main(void)

{

system(" chcp 1251 > nul");

//

/////7/ 3.11 Nowatuwa /////////////MAKPOCHI

int t1 = max(10,15);
int t3 = max3(30,10,15);

/11777 3.33 Nowatua /////////////OYHKUAA BO3BPAT 3HAYEHUA

//NK5

int sum = @;

sum= Summa (10 , 5 ); // Bbi30B C BO3BpaTOM U3 OYHKUUWU MEnocperncTBEHHO

//

////// 3.33 Nowatwa /////////////OYHKUMA BuizoB ¢yHKUMM B KayvecTBe (PaKTMHeCKOro napameTpa
apyron QyHKuum

printf ( "Cymma = %d \n" , Summa(12,13)); // dakTuyeckue napameTpbl GyHKUMU AnA printf

//

int SUM = 0,

//

////// 3.33 Nowatwa /////////////OYHKUMA - MOMBITKA BO3BPATUTb 3HAYEHME U3 ¢yHKUMM B Kade-
cTBe napameTpa

/7

sum= Summ2 (1@ , 5, SUM); // Bbi3oB C napameTpoMm ¥ Bo3BpaTom // OWNBEKA
printf ( "Cymma Bo3BpaT u3 ¢yHkuuM = %d u napameTpom =%d \n" , sum, SUM);
////// 3.33 Nowatwa /////////////OYHKUMA BO3BPAT C YKA3ATEJIEM

sum= Summ3 (10 , 5, &SUM);

//

///// 7.8 Nowatua ///////////// NAPAMETP MACCUB B dyHKLMWM

int iMas[5] = {1,2,3,4,5}; // © - 4

PrintMas (iMas , sizeof(iMas)/sizeof(int));

printf ("Cymma B maccuBe iMas = %d \n" , Summ5 ( iMas, sizeof(iMas)/sizeof(int) ,&sum) );
//

////// 5.3 KOHTPONbHLIE 3AOARWA ///////////11711117111111/7/
[1171777171717177717

int k1 =1, k2 = 2;

printf ("Lo SWAP ¢yHkumm k1 , k2  %d %d \n",k1 , k2);
SWAP (&K1 , &k2);

printf ("Mocne SWAP ¢yHkumm k1 , k2 %d %d \n",k1 , k2);
//

//

int Mas5[]={1,1,4,10,-2, 30,0, 7};

////// 5.3 KOHTPOJNIbHbIE 3ANAHWA ////// NEYATb MACCUBA
L1177 0770 7777 77777777777777777777177

// TNe4aTb maccuBa

PrintMas (Mas5 , sizeof(Mas5)/sizeof(int));

// SWAP B maccuBe
SWAP(&Mas5[0] , &Mas5[2]);

printf ( "Mocne 3ameHbl @ <-> 2 !\n" );
PrintMas (Mas5 , sizeof(Mas5)/sizeof(int));
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int MaxMas5 = 0;

int NumMax = 0;

////// 5.5 KOHTPOJIbHbIE 3ANAHWA ////// MUHUMYM/MAKCUMYM B MACCUBE

// Max u Min

MaxMas5 = MaxMas( Mas5 ,sizeof(Mas5)/sizeof(int), &axMas5, &NumMax);
printf ( "Max = %d Homep = %d\n" , MaxMas5, NumMax );

MaxMas5 = 0;

////// 5.5 KOHTPONbHbIE 3AOAHUA ////// MUHUMYM/MAKCUMYM B MACCUBE (LK)

MaxMas5 = MinMas( Mas5 ,sizeof(Mas5)/sizeof(int), &MaxMas5, &NumMax);
printf ( "Min = %d Homep = %d\n" , MaxMas5, NumMax );

// CopTupoBka y6biBaHue (LK)

int Flag; // ONAT ONA SOOEKTUBHOW COPTUPOBKM

int Razm = sizeof(Mas5)/sizeof(int);

// CopTupoBka ybbiBaHMe/BO3pBCTaHue

////// 5.6 KOHTPONIbHbIE 3AAAHWUA ////// MWUHUMYM/MAKCUMYM B MACCMUBE (LMKN)
for (int k= @ ; k<Razm - 1 ;k++ )

{
Flag = ©;

for (int 1 =@ ; i <Razm - k - 1 ; i++)

{

// if ( iMas[ i ] > Mas5[ i+1] ) // Bo3pacTaHue
if ( Mas5[ i ] < Mas5[ i+1] ) // yb6biBaHue
{ SWAP( &Mas5[ i ], &Mas5[ i+1] ); Flag = 1;}

s

if (Flag == @) break;
s

printf ( "Mocne copTtupoBku B uukae!\n" );
// KOHEL UWKNA COPTUPOBKU
PrintMas (Mas5 , sizeof(Mas5)/sizeof(int));
//

//  OyHKUMA COPTUPOBKM
int Masé6[]={5,0, 3,10,1}; // SortMas
printf ( "OO coptupoBku dyHkumal\n" );
////// 5.6 KOHTPONbHbIE 3AOAHUA ////// MUHUMYM/MAKCUMYM B MACCUBE (OYHKUMA)
PrintMas (Mas6 , sizeof(Mas6)/sizeof(int));
SortMas(Mas6 , sizeof(Mas6)/sizeof(int)); // u
printf ( "Mocne copTtupoBku ¢yHKuMsa!\n" );

PrintMas (Mas6 , sizeof(Mas6)/sizeof(int));
////// 5.7 KOHTPO/NbHbIE 3AOAHUA ////// PEKYPCUBHAA OYHKLUA
// HYXHO Mo waram B oTnag4vuke!!
/17
printf ("fact 5! = %d\n" , fact(5) );
//
system(" PAUSE");
//return 0;
//

}
Second.cpp

/177
// OnucaHue
int Summa3 (int a , int b, int c, int * psum){*psum = (a+b+c); return *psum;};

/7

// TomblITKa M3MEeHEeHUA KOHCTAHTHOro napameTpa a” - const
///// 7.3 Nowatwsa ///////////// KOHCTAHTHbIA NAPAMETP
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int Summ@ (const int a , int b, int * sum)

{

1

/*

a =5; // HA JAHHOM OMEPATOPE KOMMWUNATOP BbLIOAET OWMBKY!!!
*/

*sum = (a + b);

return *sum;

///// 7.8 Nowatwa ///////////// NAPAMETP MACCKB
int Summ5 (int * mas ,int Razm , int * psum)
// Yepe3 ykasaTenb Ha mMaccuB U ero pasmep (Razm - dopmanbHbli napameTp)

{

1

// Teno ¢yHKuMK
int sum = @ ;
for (int i =@ ; i < Razm ; i++ )
sum = sum + mas[i];
*psum = sum ;
return *psum; // Bo3Bpawaemoe 3HayeHue OyHKUUU
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